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Blender 2.5 s Big Buck Bunnym 



Vitejte v uzivatelske dokumentaci Blenderu! Dokumentace Blenderu sestava z mnoha casti: tento uzivatelsky manual, referencni 
pfirucka, navody, fora, a spousta dalsich webovych zdroju. Prvni cast tohoto manualu vam ukaze jak Blender stahnout a nainstalovat. 
Pokud si zvolite stazenizdrojoveho kodu, pak se take dozvite jak Blender zkompilovat. 

Blender ma uzivatelske rozhrani, ktery je optimalizovane pro tvorbu 3D grafiky. Z pocatku muze byt trochu matouci pro nove uzivatele, 
ale v uzivatelskem rozhrani Blenderu je jeho nejvetsi sila. Sekce Rozhrani vas blize seznami s rozhranim a jeho konvencemi. 

Co je Blender? 

Blenderu vznikljizv race 1994jako integrovana aplikace, ktera umozhuje vytvafeni2D a 3D obsahu. Blender poskytuje siroke 
spektrum nastroju pro modelovani, texturovani, osvetleni, animace a video post-processingu vjednom ucelenem softwarovem baliku. 
Dikysve otevfene architekture poskytuje multiplatformnost, rozsifitelnosta pevne uceleny workflow. Blender je jednouz 
nejpopularnejsich 3D grafickych aplikaci na svete. 

Blender muze byt pouzit k tvorbe 3D vizualizaci, stejne tak i pro kvalitni video, nicmene je v nem vclenen i real-time 3d engine slouzici k 
tvorbe interaktivniho obsahu a her. 

Blender byl puvodne vyvijen spolecnosti 'Not a Number' (NaN). Nyni je Blender 'Free Software' a jeho zdrojovy kod je siren pod licenci 
GNU GPL. Jeho vyvoj probiha pod zastitou a za financni podpory Blender Foundation. 

Mezi lety 2008 a 201 0 byl Blender kompletne pfepracovan, jeho funkce, rozhrani a workflow byly vylepseny. Vysledkem teto snahy je 
verze softwaru znama jako Blender 2.5. 



Hlavni rysy: 




Renderovani obrazku a jeho postprodukce 



• Pine integrovana sada nastroju nezbytnych pro 3D tvorbu, jako je: modelovani, UV mapovani, texturovani, animovani, castice, 
simulace, skriptovani, renderovani, post-produkci videa a tvorbu her 

• Multiplatformni aplikace s rozhranim zalozenym na OpenGL, kterou Ize provozovat na: Windows, Linux, OSX, Solaris a mnoho 
dalsich. 

• Umozhuje rychle a produktivne vytvafet velmi kvalitni 3D architekturu 

• Podpora uzivatelske komunity: na http://BlenderArtists.org , novinky: http://BlenderNation.com a ceska podpora na 
http://www.blender3d.cz 

• Maly spustitelny soubor pro snadnejsi distribuci 

Aktualni verzi Blenderu si muzete stahnout zde . 

Nebojte se Blenderu 
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Release Candidate 1 



Njujhty 5 - feature film by VMfy IndU 



Copy Previous Settings 



"® Recover last Session 



ft Release Log 

fit Manual 

ft Blender Website 

ft User Community 

ft Python API Reference 



Uvitaci obrazovka podzimu 201 3 

Pfestoze plnohodnotny system Blender obsahuje tisice ruznych funkci, od upravy grafiky, modelovani, fyzikalnich simulaci, 
videoprocessingu, renderingu,.. nemusite mit strach, ze Blender "nezvladnete"! System Blender ma totizgigantickou vyhodu: staci 
porozumet nekolika nastrojum uvnitr a hned dokazete vytvafet sva dila bez nutnosti znalosti ci zkusenosti nad detailnimi oblastmi 
(napfiklad kinematiky). Staci vzit, spetku odvahy a zacft. 

Ovladani systemu se muze pro ty, ktefi s podobnymi systemyjeste nepracovali zdat ponekud komplikovany. Jsou vyuzity vsechna tfi 
tlacitka mysi, je zde velke mnozstvi horkych klaves... Ale jak zaznelo vyse: veskere funkce jsou dostupne z menu a staci pouze nekolik 
dni hrani si s Blenderem a mate jeho zakladni principy "pod kuzi". 

Po startu Bledneru jste uvitani obrazovkou, jejiz nosna fotografie je samozfejme tez vytvofena v Bledneru. Kazda nova verze ma novou 
fotografii. Muze slouzitjako motivace pro grafika, ktery prave startuje blender. 
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V roce 1 988 zalozil Ton Roosendaal v Holandsku animacni studio NeoGeo. Brzy se z nej stalo nejvetsi animacni studio v Holandsku a 
jedno z pfednich v Evrope. NeoGeo vytvafelo vyznamne ocenene produkty (European Corporate Video Awards 1993 a 1995) pro 
mnoho velkych korporaci, napfiklad Philips. V NeoGeo byl Ton mimo jine zodpovednyza vytvarnysmera vyvoj softwaru. Po peclive 
uvaze se Ton rozhodl, ze aktualne pouzrvana sada 3D nastroju je v NeoGeo zastarala a tezkopadna pro vylepseni a ze je tfeba ji od 
zakladu pfepsat. Prace zapocaly v roce 1995 a brzy spatril svetlo sveta program, ktery je dnes znam jako Blender. V dobe, kdy 
NeoGeo dokoncovalo iipravy na vylepseni Blenderu, Ton pfisel s myslenkou, ze Blender by mohli pouzivat i dalsi umelci, nejen 
zamestnanci NeoGeo. 

V roce 1 998 se Ton rozhodl zalozit dalsi firmu pod nazvem „Not a Number" (NaN) jako odnoz NeoGeo, se zamefenim na vetst trh a 
zabyvajici se rozvojem Blenderu. Ideou NaN bylo vytvafet a distribuovat zdarma maly, multiplatformni program pro tvorbu 3D grafiky. V 
te dobe to byla revolucni myslenka, protoze cena vetsiny komercnich programu pro 3D grafiku byla nekolik tisic dolaru. NaN doufal, ze 
vytvofi profesionalni nastroj pro modelovani a animaci, ktery by byl dostupny pro kazdeho. Byznys model firmy NaN sazel na komercni 
produkty a sluzby kolem Blenderu. V roce 1 999 se firma NaN poprve zucastnila konference Siggraph se snahou o vetsi propagaci 
Blenderu. Blender, ktery byl na Siggraphu poprve, mel velky uspech a velky zajem projevil nejen tisk, ale i navstevnici. Blender byl 
hitem, cozjen potvrdilo jeho potencial. 

Na kfidlech uspechu po Siggraphu na pocatku roku 2000 byla NaN financne zabezpecena castkou 4,5 milionu €, kterou ziskala od 
investoru. Velky pfisun penez umoznil rychly rust spolecnosti a zakratko se NaN mohla pochlubit vice jak 50 pracovniky z celeho sveta, 
kteri pracovali na zlepseni a podpofe Blenderu. V lete 2000 byl vydan Blender 2.0. Tato verze pfidala integrovane herni rozhrani k 3D 
nastrojum. Do konce roku 2000 bylo na internetove strance NaN zaregistrovano pfes 250 000 uzivatelu. 

Bohuzel ani ambice a dovednosti NaN nestacily k tomu, aby se firma uchytila na tehdejsim trhu. Dusledkem toho bylo obnoveni 
cinnosti NaN s novym investorem a malou spolecnosti v kvetnu 2001 . O sest mesicu pozdeji se na trhu objevil prvni komercni produkt 
NaN s nazvem Blender Publisher, tento produkt byl zamefen na nove vznikly trh s interaktivnimi 3D medii pro WWW stranky. Bohuzel 
zklamani z prodeje a tezka ekonomicka situace vedla nove investory k tomu, ze se rozhodli zastavit vsechny prace NaN. Ukonceni 
pracizastavilo take dalsi rozvoj Blenderu. Mimo toho, ze vaktualni verzi Blenderu byly velke nedostatky, zaroveh se slozenym vnitfnim 
jadrem, malo vykonnymi nastroji a nestandardnim rozhranim, setkala se tato verze s nadsenou podporou uzivatelske komunity, jejiz 
clenove vminulosti Blender Publisher koupili. Ton nenasel duvody pro opusteni Blenderu, ale obnovit cinnost firmy s malou skupinou 
pracovniku bylo nemozne. Proto v bfeznu 2002 zalozil nekomercni organizaci Blender Foundation. 

Zakladnim cilem Blender Foundation bylo najit zpusob jak pokracovat v rozvoji a podpofe Blenderu jako Open Source projektu. V 
cervenci 2002 se Tonovi podafilo pfesvedcit investory NaN, aby souhlasili s jedinecnym planem uvolnit Blender jako open source. 
Kampah „Free Blender" („Volny Blender") potfebovala ziskat 100,000 €, aby Blender Foundation mohla od investoru NaN koupit 
prava na zdrojovy kod Blenderu a nasledne jej uvolnit pod Open Source licenci. Zaroveh nadsena skupina dobrovolniku, z nich cast 
byli byvali zamestnanci NaN, zalozila sbirku pro „Free Blender". K udivu vsech, kampah ziskala potfebnych 1 00,000 € behem kratkych 
7 tydnu. V nedeli 1 3 fijna 2002 byl Blender vydan pod licenci GNU General Public License (GPL) . Rozvoj Blenderu trva dodnes, 
pohaneny kolektivem mnoha oddanych dobrovolniku z celeho sveta, ktere rid I sam zakladatel Ton Roosendaal. 

Video: From Blender 1.60 to 2.50 

[video link] 



Verze/Vyznamne udalosti 

Historie Blenderu a jeho vyvoj 

• 1.00 Leden 1995 Blender je vyvijen vanimacnim studiu NeoGeo 

• 1 .23 Leden 1 998 Pfedstavena SGI verze na webu, IrisGL 

• 1 .30 Duben 1 998 Verze pro Linux a FreeBSD s vystupem do OpenGL a X 

• 1 .3x Cerven 1 998 Zalozena spolecnost NaN 

• 1 .4x Zari 1 998 Uvolnena alfa verze pro systemy Sun a Linux 

• 1 .50 Listopad 1 998 Publikovan prvni manual 

• 1 .60 Duben 1 999 C-key (novy nastroj pro uzamceni, $95), uvolnena verze pro Windows 

• 1 .6x Cerven 1 999 Uvolnena verze pro BeOS a PPC 

• 1 .80 Cerven 2000 Ukonceni C-key, Blender se opet stava freewarem 

• 2.00 Srpen 2000 Interaktivni 3D a real-time engine 

• 2.10 Prosinec 2000 Novy engine, fyzika, a Python 

• 2.20 Srpen 2001 Character animation system 

• 2.21 Rijen 2001 Vypusten Blender Publisher 

• 2.2x_Prosinec2001 Mac OSX verze 

• 13. Rijen 2002 Blender prechazi na Open Source, prvni Blender Konference 

• 2.25 Rijen 2002 Blender Publisher volne ke stazeni 

• Tuhopuul Rijen 2002 Je vytvofena experimentalni vetev Blenderu pro volnou ruku vyvojarum 

• 2.26 Unor 2003 Prvni opravdovy Open Source Blender 

• 2.27 Kveten 2003 Druhy Open Source Blender 

• 2.28xCervenec 2003 Prvni ze serie 2.28x 

• 2.30 Rijen 2003 Druha Blender Konference, pfedstaveno pfedelane Ul verze 2.3x 

• 2.31 Prosinec 2003 Zdokonaleni stability Ul projektu verze 2. 3x 

• 2.32 Leden 2004 Vyznamne renovace schopnosti interniho renderu 

• 2.33 Duben 2004 Implementovan Ambient Occlusion, nove proceduralni textury a byl opet zakomponovan game engine! 

• 2.34 Srpen 2004 Velke vylepseni: Particle Interactions, LSCM UV mapping, funkcni integrace YafRaye, Weighted creases v 
Subsurfaces, Ramp shadery, full OSA, a mnohem mnohem vie. 

• 2.35 Listopad 2004 Dalsi verze plna vylepseni: Object hooks, curve deforms a curve tapers, particle duplikatory atd. 

• 2.36 Prosinec 2004 Stabilizacni verze, par novych veci pfidano, jako jsou Normaly a Displacement mapping 

• 2.37 Cerven 2005 Velky pokrok: Transformacni nastroje, Softbodies, Force fields, deflections, incremental Subdivision 
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Surfaces, Transparent/)! stiny, a Multithreaded rendering. 

• 2.40 Prosinec 2005 An even bigger leap : pine pfepracovany system armatur, shape keys, chlupy pomoci castic, kapaliny a rigid 
bodies. 

• 2.41 Cerven 2006 Pfevazne vylepseni Game enginu a lots of fixes . 

• 2.42 Cerven 2006 Hlavnim motivem jsou Nody. Pfez 50 developers pfispelo pfi tvorbe Nodu, Array modifikator, vector blur, 
novy engine fyziky, vylepseni renderingu, zlepseni synchronizace obrazu se zvukem a many other features . 

• 2.43 Unor2007 Hlavnim motivem je slovo Multi: Multi funkce: multi-resolution Meshes, multi-level UV Textures, multi-layer 
images a multi-pass rendering a baking, Sculpting, Retopology, multiple additional Matte, Distort a Filter Nody, vylepseni 
modelingu a animaci, lepsi kreslenis multiple brushi, fluid particles, proxy objecty, pfepsan byl Sequencer, a post-produkcni UV 
texturing. Uff! Oh, a website rewrite A ano, je tu i moznost vyuzivat multi-threaded rendering pro multi-core CPU. S Verse jako 
multi-user, muzete spolupracovat na stejnem projektu ve vice lidech ve stejnem case. 

• 2.44 May 2007 SSS: Velke novinky, pfidany dva nove modifikatory a oziveni podpory 64-bit OS, byl pfidan subsurface 
scattering, ktery simuluje rozptyl svetla zpoza povrchu organickych a mekkych objektu 

• 2.45 Zari 2007 Jedna se pfedevsim o stabilizacni verzi s opravou spousty chyb z pfedeslych verzi. 

• 2.46 Kveten 2008 [Peach release] byl vysledkem velkeho usili vice nez 70 vyvojafu, ktefi vylepsili nebo pomahali pfi vyvoji hair 
and fur, noveho particle systemu, image browseru, cloth symulace, hladky a nerusivy physics cache, v renderingu byli vylepseny 
reflexe, AO, a render baking; mesh deform modifier pro svalovinu a take lepsi podpora pro animaci pomoci armature tools a 
drawing, skinning, constraints a barevnejsi Action Editor, a mnoho dalsiho. 

• 2.47 Srpen 2008 Bugfix release 

• 2.48 Rijen 2008 Apricot release : GLSL shadery, svetla a GE vylepseni, Snap, sky simulator, shrinkwrap modifikator, vylepsena 
python editace 

• 2.49 Cerven 2009 Pre-Re-Factor release pfidana vyznamna zlepseni jadra a GE. Jadro bylo vylepseno o texture node, 
armature sketching (nazvan Etch-a-Ton), vylepsenymi boolean, mesh operacemi, podporou JPEG2000, projection painting 
pfedstavujici pfimy pfenos obrazku na modely, a Python script katalog. GE vylepseni obsahuje video textury, pfes ktere muzete 
poustet filmy ve hfe (!), upgradovan byl tezi Bullet physics engine, dome (fish-eye) rendering, a vice dostupnych API GE volani. 

• 2.5 - Od roku 2008 do zafi 201 0. Tato fada release 4 pfed-verzi (od AlphaO - Listopad 2009 - az po Beta Cervenec 201 0. Je to 
jeden z nejdulezitejsich projektu blenderu s kompletnim pfepracovanim - nove funkce, zmena okenniho sytemu a event/tool/data 
handling system, nove python API... Finani verze tohoto projektu bude Blender 2.6 (naplanovano na Cervenec 2010). 
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O svobodnem software a GPL 




Powered by 




Kdyz se nekdo dozvi o "svobodnem softwaru", prvni vec, ktera na kterou mysli, je, ze to je "zdarma". I kdyz je to pravda, ve vetsine 
pfipadu urcuje termin "svobodny software", jak pouzivat Free Software Foundation (puvodci projektu GNU a tvurci GNU General Public 
License) znamena "svobodny ve smyslu svobody" spise nez ve smyslu " zadne naklady ". Svobodny software v tomto smyslu je 
software, ktery muzete libovolne pouzivat, kopirovat, modifikovat, distribuovat, bezomezeni. Porovnejme to s licenci vetsiny 
komercnich softwarovych baliku, kde mate moznost instalovat software na jednom pocitaci, neni dovoleno delat zadne kopie a nikdy 
neuvidite zdrojovy kod. Free software umoznuje neuvefitelnou svobodu konecnemu uzivateli, krome toho, protoze zdrojovy kod je 
vseobecne k dispozici, je zde vetsi sance odhalit chyby a opravit je. 

Kdyzje program licencovan jako GNU General Public License (the GPL): 

• mate pravo jej pouzivat za jakymkoliv ucelem; 

• mate pravo jej modifikovat a mate pfistup ke zdrojovym kodum; 

• mate pravo program kopirovat a sirit; 

• mate pravo program vylepsit a uvolnit svou vlastni verzi. 

Na oplatku za tato prava, mate take nejake povinnosti. Pokud sirite GPL program, jsou vase povinnosti nasledujici: 

• Musite poskytnout kopii GPL s programem, takze prijemce si je vedom svych prav v ramci licence. 

• Musite prilozit zdrojovy kod nebo jej ucinit volne dostupnym. 

• Jestlize modifikujete zdrojovy kod a sifite modifikovanou verzi, musite jej sirit pod licenci GPL a zvefejnit mod ifikovany zdrojovy 
kod. Nesmite pouzit GPL kod jako soucast proprietarniho programu.) 

• Nesmite omezit vydavani licenci programu za podminek GPL. (Nemuzete vytvorit proprietami program z GPL programu.) 

Vice informaci o GPL naleznete zde. 
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Ziskani podpory: komunita Blenderu 

Je volne dostupna od zacatku, i kdyz byl jeste kod uzavfeny, a hodne pomohla pfi pfijmuti Blenderu. Velka, stabilni a aktivni uzivatelska 
komunita se kolem Blenderu shromazd'uje od roku 1998. 

Komunita se ukazala jako klicova koncem leta roku 2002, kdyz se stal z Blenderu Open Source a pfesel pod licenci GNU GPL. 
Komunita je nyni rozdelena mezi dva siroce se pfekryvajici weby: 



blender-foundation 

u ui ui . blende-, org 



Vyvojova komunita soustfedena kolem webu Blender 
Foundation . Zde najdete domaci stranky vyvojovych projektu. 
funkcni a dokumentacni fora, repozitaf CVS se zdrojovymi 
kody Blenderu, vsechny zdroje dokumentace a tematikou 
podobna vefejna diskusnifora. Vyvojafi, autofi skriptu Pythonu, 
pisatele dokumentace a vubec zde muzete najit obecne 
kohokoli, kdo pomaha pfi vyvoji Blenderu. 

Jit na http://www.blender.org 

These two websites are not the only Blender resources. The Worldwide community has created a lot of independent sites, in local 
languages or devoted to specialized topics. A constantly updated listing of Blender resources can be found at the above mentioned 
sites. 

IRC chat channels 

For immediate online feedback there are three IRC chat channels permanently open on irc.freenode.net. You can join these with your 
favorite IRC client : 

• #blenderchat for general discussion of blender; 

• #blenderqa for asking questions on Blender usage; 

• #qameblender for discussion on issues related to game creation with Blenders included game engine. 
For developers there is also : 

• #blendercoders for developers to ask questions and discuss development issues, as well as a meeting each Sunday at 4 pm 
Netherlands time; 

• #blenderpvthon for discussion of the python API and script development; 

• #blenderwiki for questions related to editing the wiki 

Who uses Blender? 

New releases of Blender are downloaded by more than a million people around the world just in the first 1 0 days of release. This 
figure spans all platforms (Windows, Linux, and MacOS) and does not include redistribution, which is fully authorized and unrestricted. 
We estimate there are in excess of two million users. This manual is written to serve the wide array of talented people that use 
Blender: 

• Hobbyist/Student that just wants to explore the world of computer graphics (CG) and 3D animation 

• 2-D artist that produces single image art/posters or enhances single images as an image post-processing lab 

• 2-D artist or team that produces cartoon/caricature animations for television commercials or shorts (such as "The Magic of 
Amelia") 

• 3-D artist that works alone or with another person to produce short CG animations, possibly featuring some live action (such as 
"Suburban Plight"). 

• 3-D team that produces an animated (1 00% CG) movie (such as " Elephant's Dream" . "Plumiferos", " Big Buck Bunny "). 

• 3-D team that works together to produce live action movies that include some CG. 

A wide range of age groups, from teenagers to oldsters use Blender, and the user community is fairly evenly divided between novice 
and professional graphic artists; those occasional users as well as commercial houses. We can divide the 2-D and 3-D teams that 
produce movies and animations further into individual job categories. Those that use Blender include: 

• Director - Defines what each Scene should contain, and the action (animation) that needs to occur within that scene. Defines 
shots (camera takes) within that scene. 

• Modeler - Makes a virtual reality. Specialties include Character, Prop and Landscapes/Stage modelers 

• Cameraman, Director of Photography (DP): sets up the camera and its motion, shoots the live action, renders the output frames. 

• Material Painter - paints the set, the actors, and anything that moves. If it doesn't move, they paint it anyway. 

• Animation and Rigging - makes things hop about using armatures 

• Lighting and Color Specialist - Lights the stage and sets, adjusts colors to look good in the light, adds dust and dirt to materials, 
scenes, and textures. 

• Special Purpose talent - Fluids, Motion Capture, Cloth, dust, dirt, fire, explosions, you know, the fun stuff 

• Editor - takes all the raw footage from the DP and sequences it into an enjoyable movie. Cuts out unnecessary stuff. 



BlenderArtists.org 



Uzivatelska komunita soustfedena kolem nezavislych stranek 
BlenderArtists . Zde tvurci v Blenderu, programatofi her, 
nadsenci pro Blender maji sve vytvory, ziskavaji k nim odezvy a 
ziskavaji lepsi pohled na funcionalitu Blenderu. Stejne tak je 
mozne zde najit uvody k Blenderu a znalostni bazi. 

Jit nao http://www.BlenderArtists.org 
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O teto ph'rucce 



This manual is a mediawiki implementation that is written by a world-wide collaboration of volunteer authors . It is updated daily, and 
this is the English version. Other language versions are translated, generally, from this English source for the convenience of our 
world-wide audience. It is constantly out of date, thanks to the tireless work of some 50 or more volunteer developers, working from 
around the world on this code base. However, it is the constructive goal to provide you with the best possible professional 
documentation on this incredible package. 

To assist you in the best and most efficient way possible, this manual is organized according to the creative process generally 
followed by 3D artists, with appropriate stops along the way to let you know how to navigate your way in this strange territory with a 
new and deceptively complex software package. If you read the manual linearly, you will follow the path most artists use in both 
learning Blender and developing fully animated productions: 

1 . Getting to know Blender = Intro, Navigating in 3d, scene mgt 

2. Models = Modeling, Modifiers 

3. Lighting 

4. Shading = Materials, Textures, Painting, Worlds & Backgrounds 

5. Animation = Basics, Characters, Advanced, Effects & Physical Sim 

6. Rendering = Rendering, Compositing, Video Seq Edit 

7. Beyond Blender = Extending Blender 



This manual is written for a very broad audience, to answer the question "I want to do something; how do I do it using Blender?" all the 
way to "what is the latest change in the way to sculpt a mesh?" 

This manual is a worldwide collaborative effort using time donated to the cause. While there may be some lag between key features 
being implemented and their documentation, we do strive to keep it as up-to-date as possible. We try to keep it narrowly focused on 
what you, the end user, need to know, and not digress too far off topic, as in discussing the meaning of life. 

There are other Blender wiki books that delve deeper into other topics and present Blender from different viewpoints, such as the 
Tutorials, the Reference Manual, the software itself, and its scripting language. So, if a question is not answered for you in this User 
Manual, please search the other Blender wiki books . 



Getting to know Blender and learning Computer Graphics (CG) are two different topics. Learning what a computer model is, and then 
learning how to develop one in Blender are two different things to learn. Learning good lighting techniques, and then learning about the 
different kinds of lamps in Blender are two different topics. The first, or conceptual understanding, is learned by taking secondary and 
college courses in art and media, by reading books available from the library or bookstore on art and computer graphics, and by trial 
and error. Even though a book or article may use a different package (like Max or Maya) as its tool, it may still be valuable because it 
conveys the concept. 

Once you have the conceptual knowledge, you can easily learn Blender (or any other CG package). Learning both at the same time is 
difficult, since you are dealing with two issues. The reason for writing this is to make you aware of this dilemma, and how this manual 
attempts to address both topics in one wiki book. The conceptual knowledge is usually addressed in a short paragraph or two at the 
beginning of a topic or chapter, that explains the topic and provides a workflow, or process, for accomplishing the task. The rest of the 
manual section addresses the specific capabilities and features of Blender. The user manual cannot give you the full conceptual 
knowledge - that comes from reading books, magazines, tutorials and sometimes a lifetime of effort. You can use Blender to produce 
a full-length feature film, but reading this manual and using Blender won't make you another Steven Spielberg! 

At a very high level, using Blender can be thought of as knowing how to accomplish imagery within three dimensions of activity: 

1 . Integration - rendering computer graphics, working with real-world video, or mixing the two (CGI and VFX) 

2. Animation - posing and making things change shape, either manually or using simulation 

3. Duration - producing a still image, a short video, a minute-long commercial, a ten minute indie short, or a full-length feature film. 

Skills, like navigating in 3D space, modeling, lighting, shading, compositing, and so forth are needed to be productive in any given 
area within the space. Proficiency in a skill makes you productive. Tools within Blender have applicability within the space as well. For 
example, the video sequence editor (VSE) has very little to do with the skill of animation, but is deeply applicable along the Duration 
and Integration scales. From a skills-learning integration perspective, it is interesting to note that the animation curve, called an Ipo 
curve, is used in the VSE to animate effects strips. 



Audience 



Learning CG and Blender 



Blender Knowledge Space 
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At the comers/intersections is where most people's interest's lie at any given time; a sort of destination, if you will. For example, there 
are many talented artists that produce Static-Still-CG images. Tony Mullen's book Introducing Character Animation With Blender 
addresses using CG models deformed by Armatures and shapes to produce a one-minute animation. Using Blender fluids in a TV 
production/commercial is at the Shape/Sim-lntegrated-Minute intersection. Elephants Dream and Big Buck Bunny is a bubble at the 
Armature-CG-lndie space. Therefore, depending on what you want to do, various tools and topics within Blender will be of more or 
less interest to you. 

A fourth dimension is Game Design, because it takes all of this knowledge and wraps Gaming around it as well. A game not only has 
a one-minute cinematic in it, but it also has actual game play, story line programming, etc. - which may explain why it is so hard to 
make a game; you have to understand all this stuff before you actually can construct a game. Therefore, this Manual does not address 
using the Game Engine; that is a whole 'nother wiki book. 
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summary 

Thanks much for blender doc activist! On the link below (or menu above) you can see whole huge "PDF reprint" of manual pages. It is 
usefull for travelling users, it have 1 500 pages. Helpfulness is described in Czech language. Than we can see that final translation to 
the Czech can be very nice (if someone help). 

Co noveho (October 2013) 

Diky aktivite nekterych pfispevovatelu v publikacni cinnosti wikipedie Blender vznikla moznost ziskat kompletni manual Blender jako 
jediny soubor typu PDF. 

Jde o reprint puvodnich stranek zalamany tak, aby by! co nejvice citelny a aby obsahoval kompletni "vedmo" z manualovych stranek. 
Vyhoda tohoto manualu spociva v nekolika skutenoctech: 

• vejde se na flesku, mobil, tablet. Muzete jej nosit stale u sebe 

• da se v souboru rozumne vyhledavat 

• cti strukturu manualovych stranek (jde o reprint), takze vyznate-li se ve wiki, vyznate se i v PDF 

• je aktualizovan kazdy mesic(H!) podle aktualnich anglickych stranek. 

• obsahuje 1 500 stran textu, coz je zfejme dostatecny objem informaci popisujicich system Blender :-) 
Odkaz k manualu je bucf pfepnutim do anglicke verze homi listou, nebo ph'mo na teto anqlicke oriqinalni verzi wiki . 

Ceska verze 

Bohuzel je pramalo dobrovolniku, ktefi pomahaji s pfeklady jednotlivych kapitol Blenderu 2.6, tedy je pfelozena pouze hrstka stranek 
(prakticky obsah a sekce modelovani). Nicmene blyska se na lepsicasy, pfekladam, co mi klavesnice staci. 

Jako Vanocni (201 3) pfekvapeni pro Vas pripravuji podobnou moznost ziskani ceskeho "soutisku" nekolika kapitol tak, aby byly k 
uzitku na cestach, zkratka v offline pouziti. 

Pro tisk sice anglicka verze neni zcela optimalni (manualy a knihy maji pfeci jen sazbu na vyssi graficke urovni), nicmene je k dispozici 
zdarma a zkratka JE TU! 

O 

Quark66 19:49, 24 September 201 3 (CEST)(Sign) 
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Blender 2.59 je dostupnyjako spustitelna binarka i jako zdrojovy kod na webu Blender Foundation (http://www.blender.orqA . V 
soucasne dobe pro stazeni Blenderu 2.59, vyberte "Blender 2.59" z praveho menu domovske stranky . 

For the online manual hosted at the wiki, you can generally use the most recent version of Blender located at the Blender Foundation 
website (although all of the features from the newest release version may not be fully updated). If you are using a published version of 
this manual it is recommended that you use the Blender version included on the Guide CD-ROM. In the following text, whenever 
"download" is mentioned, those using the book should instead retrieve Blender from the CD-ROM. 

Stazeni a instalace binarky 

Binarky jsou poskytovany pro hlavni rodiny operacnich systemu. Pro dalsi systemy mohou existovat neoficialni distribuce, tyto vsak 
nejsou podporovany Blender Foundation , you should report directly to their maintainers: 

• Windows 

• Linux 

• MacQSX 

• FreeBSD. Irix, Solaris 

Binarky pro operacni systemy Macintosh jsou poskytovany pr dve ruzne hardwarove architektury x86 (Intel a AMD processors) a 
PowerPC, a muzete si vybrat mezi staticky linkovanymi nebo dynamicky nacitanymi knihovnami. 

Instalator vytvofi soubory a par slozek na dvou mistech vaseho pocitace: jeden set slozek je pro samotny blender a dalsi je pro 
uzivatelska data. Pro jejich vytvofeni musite mit prava administratora. Jsou to slozky: 

• .blender - configuration information (vetsinou vyzvy ve vasem rodnem jazyce) 

• blendcache_.B - docasne uloziste pro data generovana simulacemi (softbodies, cloth, fluids) 

• plugins - pfidavaji funkcionalitu pro textury a sequencing 

• scripts - pythonove skripty rozsiruji funkcionalitu Blenderu 

• tmp - slozka pro docasny vystup renderu 

Hardwarova podpora 

Blender supports 64-bit hardware platforms running a 64-bit unix operating system, removing the 2GB addressable memory limit. 

Blender podporuje vicejadrove procesory, jako tfeba Intel Core-Duo a AMD X2 tim ze nabizi tzv.Threads: nastavujt se pfi renderovani 
obrazku, aby pracovalyobe jadra paralelne. 

Blender podporuje sirokou paletu tabletu na vsech hlavnich operacnich systemech, pfedevsim OS X, Windows XP, a Linux OS. 
Tipyjak zrychlit beh Blenderu a renderovani muzete najit zde. 

Vyvojove platformy 

This is the list of systems in use and supported by active Blender developers: 



Name 


OS 


CPU 


Graphics card 


Andrea Weikert 


Windows XP 32 


AMD Athlon 64 X2 


Nvidia Quadra FX1500 


Andrea Weikert 


Windows XP 32 


Intel P4 


ATI Radeon 9000 


Antony Riakiotakis 


Windows 7 64 


Intel Core i5 


NVidia Geforce GT 540M 


Antony Riakiotakis 


Ubuntu 12.10 


Intel Core i5 


NVidia Geforce GT 540M 


Bastien Montagne 


Debian Testing 64 


Intel Core i7 Q720 


ATI Radeon 5730 mobility 


Benoit Bolsee 


Windows XP 32 


AMD Athlon XP 


ATI Radeon 9200 


Brecht van Lommel 


Windows 7 64 


Intel Core 2 Duo 


NVidia GeForce 460 GTX 


Daniel Genrich 


Windows Vista 64 


Intel Core 2 Duo 


NVidia GeForce 8500 GT 


Joshua Leung 


Windows Vista 32 


Intel Core2 Duo 


Nvidia GeForce Go 7600 


Nathan Letwory 


Windows 7 
Ultimate 64 


AMD Turion X2 Mobile RM- 
74 


ATI HD 4650 


Nathan Letwory 


Windows 7 
Ultimate 64 


AMD Athlon II X4 620 


2x HIS ATI HD 5550 /w four monitors 


Robin Allen 


Windows XP 32 


Intel Centrino duo 


NVidia GeForce go 7600 


Thomas Dinges 


Windows 7 x64 


Intel Core i5 


Intel HD 2500 


Thomas Dinges 


Windows 7 x64 


Intel Core i7 


NVidia GeForce 540M + Intel HD 3000 


Andrea Weikert 


Linux 32 


AMD Athlon 64 X2 


Nvidia Quadra FX1500 


Brecht van Lommel 


Linux 64 


Intel Core 2 Duo 


NVidia GeForce 460 GTX 


Campbell Barton 


Linux 64 


AMD Phenom II X6 


Nvidia GeForce GTS 450 


Diego Borghetti 


Linux 64 


Intel Core i5 


Nvidia GeForce GTX 480 


Diego Borghetti 


Linux 64 


Intel Core i7 


Nvidia GeForce GTX 460M 
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Ken Hughes 


Linux 32 


Intel Core Duo 


Nvidia GeForce GO 7500 


Ken Hughes 


Linux 64 


AMD Athlon 64 X2 


Nvidia GeForce 6600 


Kent Mein 


Linux 64 


Intel Core Duo 


Nvidia Quadra FX 1400 


Michael Fox 


Linux 32 


Celeron 


Nividia GeForce 6200 


Raul Fernandez 
Hernandez 


Linux 32 


Pentium D 945 


ATI X1550 


Robin Allen 


Linux 32 


Intel Centrino duo 


NVidia GeForce go 7600 


Brecht van Lommel 


OS X 10.6 


Intel Core 2 Duo 


NVidia GeForce 9600M GT 


Dustin Martin 


OSX 10.5 


Dual Quad Intel 


Nvidia Geforce 8800 GT 


Ton Roosendaal 


OSX10.7 


iMac Intel Core i7 


AMD Radeon HD 6970M 


Ton Roosendaal 


OSX 10.8 


MacBook Pro i7 "Retina" 


NVidia GT 650M + Intel HD 4000 


Matt Ebb 


OSX 10.5 


Dual Core Intel MBP 


nVidia 8600M 


Kent Mein 


SunOS 5.8 


Sun Blade 150 


ATI PGX 


Timothy Baldridge 


SGI Irix6.5 
(mipspro) 


8xR16000 


(headless) 


Timothy Baldridge 


SGI Irix6.5 
(mipspro) 


2xR10000 




Jeroen Bakker 


Latest Ubuntu 
64bit 


Dell m4300 Intel Core 2 Duo 
2.0Ghz 


Nvidia Quadra FX360M 


Sergey Sharybin 


Debian Wheezy 
64bit 


Intel Core i7 920 2.6Ghz 


Nvidia GeForce GTX 560Ti + GeForce GT 620 


Sergey Sharybin 


Debian Wheezy 
64bit 


Intel Core i5 2.4GHz 


Intel Sandy Bridge + Nvidia GT 520M 


Jens Verwiebe 


OSX 10.6/7/8/9 


Intel Xeon 6-core@ 3.33 


ATI 5870/7970 


Nicholas Bishop 


Fedora 18 64bit 


Intel Core i7 @ 2.93GHz 


AMD Radeon HD 6950 (Gallium drivers, currently at 
OpenGL2.1) 


Nicholas Bishop 


Ubuntu 12.10 64bit 


Intel Core i5 


ATI Mobility Radeon 5650 (Gallium drivers) 


Tamito Kajiyama 


Windows Vista 
64bit 


Intel Core2 Duo 


Nvidia Quadra FX 770M 


Sergej Reich 


Arch Linux 64bit 


Intel Core2 Quad @ 2.83GHz 


Nvidia GeForce GTX 285 


Sergej Reich 


Arch Linux 64bit 


Intel Core i3@ 2.10GHz 


Intel Sandybridge Mobile 


Howard Trickey 


Ubuntu 12.04 64 


Intel Xeon E5-1650 


NVidia Quadra 600 


Howard Trickey 


Windows 7 64 


Intel Core i7 


NVidia GeForce GTX 460 


Howard Trickey 


OSX 10.8.2 


Intel Core Duo 


NVidia GeForce 9400M 



Kompilace zdrojaku 

There are presently four build systems for making a binary for the different operating systems supported. See this web page for more 
information about compiling a custom installation binary for your machine. This link is in wiki format and provides more information as 
well. 



Kompilace pluginu 

Plugins are dynamically loaded routines that augment functionality in either texture generation or sequencing (image manipution). See 
this thread for more information. 
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Skriptovaci jazyk Python 
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Python je hlavni skriptovaci jazyk se specialnim rozhranim, umozhujici pfistup ke vsem vnitfnim funkcim Blenderu. Skriptyjsou psany v 
tomto jazyce, ktery rozsifuje funkcionalitu Blenderu, aniz by Blender musel byt pfekompilovan. Tyto skripty pisi samotni uzivatele. 
Pozadovana verze Python je prilozena a nainstalovana s distribuci, nicmene si jej muzete stahnout a nainstalovat pfimo zoficialnich 
stranek Python website . Pokud stahujete Python oddelene, venujte pozornost cislu verze When downloading Python separately, do 
pay attention to the version number, as the two greatest version numbers will need to match the version numbers that Blender was 
compiled on, which is displayed in the console window when Blender starts. The supported python version for Blender as of the date 
for this edit is Python 2.6. Most functions do not rely on Python - a notable exception is the Help menu which opens a web browser 
pointed to a specific location. Help text is not bundled into Blender, you must download the latest wiki or PDF user manuals, found 
here or at www.blender.org . 

In general, wherever you install Python, you need to establish an operating system environment variable pythonpath and point it to the 
Blender Scripts directory where python modules are installed, e.g. c:\Program Files \Biender 

Foundation\Biender\scripts\bpymoduies for Windows machines. Environment variables on Windows machines are set in the 
advanced Systems settings, in the Control Panel. 

When Blender starts on a machine with Python properly installed, you will get a message in the console window, similar to this one: 

Compiled with Python version 2.6.6. 
Checking for installed Python... got it! 

The above messages means that you have installed Python and have the full development and execution environment, and will be able 
to access, execute and run all Python scripts that are bundled or available for Blender. If you see a different message, such as: 

Could not find platform independent libraries <prefix> 
Could not find platform dependent libraries <exec_pref ix> 
Consider setting $PYTHONHOME to <pref ix> [ :<exec_prefix>] 
'import site' failed; use -v for traceback 

Checking for installed Python... No installed Python found. 
Only built-in modules are available. Some scripts may not run. 
Continuing happily. 

It just means that the full Python is not available. If you want full Python functionality, refer to the Python site for installation instructions. 
When you install Blender, you must tell the Python module where you put the scripts. If you choose to put user data in a different 

location for each user, then the install Will put your scripts in the C: \Users\<Current User>\AppData\Roaming\Blender 

Foundation\Biender\ .biender\scripts folder. If you are upgrading, you probably want to overwrite all your old scripts with the new 
versions, and not have several versions of the same script hanging around on your PC. The best place, if you will not be editing them, 
is to put them in your Program Files folder with Blender: 

1 . Do a search on your machine for a file name with the word "scripts". 

2. You will see the scripts folder appear after the initial search: c:\Program Fiies\Biender-2.49\.biender\scripts, or something 
similar... 

3. Open the script folder from the search window. You will see all the scripts. You can leave them there, or put them on your desktop 
temporarily... 

4. Then go to Program Files, then fo Blender Foundation, then blender folder, then make inside it a new folder called scripts... 

5. Drag and drop or copy all the scripts from where ever you put them into this folder. 

6. Make sure to include the two module folders in the script one. 

7. Then, if you don't know this already, open Blender. 

8. In Blender, the top menu bar hides all the preferences. Drag it down and then you will see a button marked File Paths. 

9. Once you click that File Paths button, a set of path fields will be revealed. 

10. Go to the Python Scripts one and type in the script folder path you just created (or use the "folder" button to open a file browser - 
and hit the SELECT SCRIPT PATH button to validate). 

1 1 . Then go to the File menu and Save Default Settings (CtrlU), so that Blender will remember that the script folder is where you told 
it to look! 

12. Be careful though if you have already done stuff in Blender at this point, every time you start it it will be the default start up... 
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Vase prvni spusteni Blenderu 

Pokud znate Blender 2.4x, 2.5x nedo dalsi 3D software jako je Maya, 3ds Max nebo XSI, okamzite si vsimnete, ze Blender vypada 
jinak, nez na co jste zvykli. Brzy si vsak vsimnete podobnostt s programy, ktere jste uz pouzivali, jako jsou 3D Viewport, Outliner a 
Timeline. Pokud pracujete s 3D softwarem poprve, muzete byt trochu ztraceni. Nastesti pro nauceni 3D v Blenderu plati jedine 
pravidlo: nebojte se prozkoumavat a experimentovat! 

Po spusteni Blenderu se podivejte na uvitaci obrazovku, kde je v pravem hornim rohu uvedena verze Blenderu. 



-^Blender 2.66 





Links 

£' Donations 

ft Credits 

ft Release Log 

ft Manual 

ft Blender Website 

ft User Community 

ft Python API Reference 



Interaction. 
■ Copy Previous Settings 

Recent 

*© Recover Last Session 



Blender 2.68 a 




Links 

ft Donations 

ft Credits 

ft Release Log 

ft Manual 

ft Blender Website 

ft User Community 

ft Python API Reference 



2.68.0 
r58537 




Na leve strane najdete uzitecne odkazy jako jsou release Napravo je seznam naposledy ulozenych souboru (.blend). Pri prvnim 

log verze, kterou pouzivate (novinky vteto verzi), wiki spusteni Blenderu je seznam prazdny. Tento seznam je take dostupny 

manulal (to, co ctete prave ted') a oficialni stranky Blenderu . pfes File » Open Recent. Z rozbalovaci nabidky Interaction muzete 

Tyto odkazy muzete navstrvit i pfes menu Help. vybrat rozlozeni ovladani (vychozi Blender nebo Maya). 



Mate tri moznosti jak zacit pracovat v Blenderu: 

• Kliknete na jeden z nedavnych souboru (pokud jste s nejakym pracovali) 

• Kliknete kamkoliv na obrazovce (mi mo tmave okno uvitaci obrazovky) nebo 

• Stisknete Esc 
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Prubezne ukladejte svou praci 

Blender vas pfi ukonceni programu neupozornina neulozenou praci! Proto ukladejte pravidelne. Pokud Blender zavfete bezulozeni 
svych poslednich zmen, jde neco z nich zachranit. Jednoduse otevfete znovu Blender a kliknete na Recover Last Session na uvitaci 
obrazovce. Tento pfikaz najdete i v hlavnim menu File » Recover Last Session. 

Docasny soubortypu .blend 

Pri kazdem ukonceni Blenderu se posledni data ulozi do docasneho souboru typu .blend. Kdyz kliknete na recover your last session, 
Blender nahraje data ztohoto souboru. 



Pojeti uzivatelskeho rozhrani 



A m 



* 



yj* blender 



Blender je vyvijen jako multi-platformni software, cozznamena, ze funguje na Linuxu, Mac OS X a Windows. Protoze je rozhrani 
Blenderu zalozeno na OpenGL . zjistite, ze vypada na kazdem operacnim systemu stejne. 

Tfi pravidla 

Uzivatelske rozhrani Blenderu je zalozeno na tfech hlavnich zasadach: 

• Zadne pfekryvani: Uzivatelske rozhrani vam umozhuje pohled na vsechny relevatni nastaveni a nastroje bez nutnosti 
pfemist'ovat nebo menit velikost oken.^ 1 ^. 

• Zadne pfekazeni: Nastoje a moznosti rozhrani neomezuji dostupnost jinych cast! Blenderu. Blender nepouziva vyskakujici okna 
s pozadavky na zadani hodnot nez se neco provede. 

• Odvoditelnost: Prace s programem by mela byt maximalne nemenna a predvidatelna, co se tyce prace s mysi a klavesnici. 

( 1 )Blender2.5 nicmene umozhuje pouzivani vice oknen pro praci na vice monitorech. To je vyjimka pro pravidlo Zadne pfekryvani. 
Vykonne rozhrani 



a 



Rozhrani Blenderu je vykreslovano vyhradne v OpenGL , ktere umozhuje prizpusobit rozhrani vasim potfebam. Okna a dalsi prvky 
rozhrani jdou pfesunout, phblizit a jejich obsah muze byt pfemist'ovani. Vase obrazovka muze byt pfeogranizovana pfesne podle vasi 
chuti pro jednotlive ukonya rozlozeni muze byt pojmenovano a ulozeno. 

Blender take hojne vyuziva klavesove zkratky pro urychleni prace. Klavesove zkratky si muzete upravit pro jejich snadnejsi 
zapamatovani. 

Pfehled 

Vychozi rozhrani se sklada z Editors, Headers, Context buttons, Panels, and Controls. 

• V Blenderu se Editor nazyva cast programu, ktera plni specifickou funkci (3D view, Properties Editor, Video Sequence Editor, 
Nodes Editor...). Kazdy editor ma nahofe nebo dole vlastni Header. 

• Context buttons umozhuji pristup k nastavenim. Vypadaji jako zalozky a vetsinou jsou umisteny u headeru editoru (jako 
napfiklad u Properties Editor). 

• V kazdem editoru jsou jednotliva nastaveni seskupena do Panels pro logickou organizaci rozhrani (Shadow panel, Color panel, 
Dimensions panel...). 

• Sidebars jsou soucasti nekterych editoru. Potom jsou v nich seskupeny panels a controls. Pro vyuziti mista k praci je mozne 
sidebars docasne skryt. 

• Panels obsahuji Controls. Umozhuji upravit funkce, nastaveni nebo hodnoty. V Blenderu je nekolik druhu controls : 



Buttons: Umozhuji pristup k nastrojum (Translate, Rotate, Insert Keyframe). Tyto nastroje maji bezne klavesovou zkratku 
pro urychleni prace. Pro zobrazeni zkratky ukazte mysi na button pro zobrazeni napovedy. 

Checkboxes: Umozhuji povoleni nebo zakazani urcite volby. Takovy control muze obsahovat jenom boolean hodnotu 
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D 

Sliders: Umoznujizadanidesetinnych cisel ('Floating values"). Mohou byt vurcitem rozsahu (od 0.0 do 100.0) nebo 
neomezene (od -<*> do +°°). Vsimnete si, ze v Blenderu se vyskytuji oba typy. 
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Nastaveni vstupu 

Rozhrani Blenderu je navrzeno k pouzivanis nize uvedenymi zafizenimi a nastavenim: 

• Mys s koleckem 

• Klavesnice s numerickou cast! 

• Zapnuty NumLock 

Pokud nemate vyse uvedene (napf. pouzivate notebook), je mozne tyto veci emulovat po zapnuti v nastaveni Blenderu. 
Vice o nastaveni Blenderu » 

Zapisy pouzivane v tomto manualu 

Tento manual pouziva nasleduji zapisy popisujici vstup od uzivatele: 

• Oznaceni tlacitek mysi : 

LMB B - leve tlacitko mysi 

MMB (3- prostfedni tlacitko mysi a 

RMB 1 J - prave tlacitko mysi 

• Pokud mate mys s koleckem 

MMB 5 - znamena stisknuti kolecka, jako by to bylo tlacitko 
Wheel ' - znamena otoceni koleckem 

• Klavesove zkratky jsou zapsany obrazky klaves; napfiklad, 
G - znamena male "g". 

0 Shift.Ctrl a Alt vseobecne meni chovani jinych klaves 
CtrlW or o ShiftAltA - znamena, ze tyto klavesy maji byt stisknuty zaroven 
0 NumPad to 9 NumPad, + NumPad - a dalsi oznacuji klavesy na numericke casti klavesnice. 
OstatniklavesyjsouoznacenypfimojejichjmenyEsc, *♦ Tab, F1 azF12. Smerove sipky maji vlastni ikonky <— , — ♦ atd. 

Ovladani 

Because Blender makes such extensive use of both mouse and keyboard, a golden rule has evolved among Blender users: Keep 
one hand on the mouse and the other on the keyboard. The most frequently used keys are grouped so that they can be reached 
by the left hand in standard position (index finger on F) on the English keyboard layout. This assumes that you use the mouse with your 
right hand. 

Protoze Blender maximalne vyuziva mys i klavesnici, zlate pravidlo, ktere mezi uzivateli Blenderu vzniklo zni: Jednu ruku na mys, 
druhou na klavesnici. Nejcasteji pouzivane klavesy jsou seskupeny tak, ze pokud polozite levy ukazovak na klavesu F pri anglickem 
rozlozeni klavesnice, jde dosahnout na vsechny klavesove zkratky. To za pfedpokladu, ze mys pouzivate pravou rukou. 

Pokud pozivate klavesnici, ktera se vyrazne lisi od anglickeho rozlozeni, pro praci v Blenderu zauvazujte nad zmenou na anglicke nebo 
americke rozlozeni. Klavesove zkratky i rozlozeni si muzete ph'zpusobit. Tento manual ale pouziva vychozi rozlozeni klaves. 

Vice o nastaveni Blenderu » 

Emulace tlacitek mysi 

Pokud nemate mys, se tfemi tlacitky, budete ji muset emulovat povolenim teto emulace v nastaveni User Preferences (ve vychozim 
nastaveni vypnuta). 

Nasledujicitabulka ukazuje pouzivane kombinace: 

3-button Mouse 2-button Mouse Apple Mouse 

LMB G LMB 0 LMB B (mouse button) 

MMB i? Alt LMB 0 a: Opt LMB B (Option/Alt key + mouse button) 

RMB 3 RMB 3 3£ Cmd LMB B (Command/Apple key + mouse button) 

Vsechny klavesove zkratky zminene v tomto manualu jdou zapsat kombinacemi uvedenymi vtabulce vyse. Napfiklad o ShiftAltRMB L? 
znamena ■ ShiftAltA Cmd LMB B u mysi s jednim tlacitkem 

Emulace NumPadu 

Vice o emulaci numpadu najdete na strance o predvolbach » 
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System oken 

Po spusteni Blenderu byjste meli uvidet nasledujici (uvitaci obrazovka uprostfed se muze menit s novymi verzemi programu): 




Uprostfed okna je uvitaci obrazovka. Umoznuje rychly a snadny pfistup k naposledy otevfenym souborum. Pokud chcete pracovat s 
novym souborem jednoduse kliknete mimo uvitaci obrazovku. Uvitaci obrazovka zmizi a vy uvidite vychozi rozlozeni a krychli. 

Kazde okno jde dal rozlozit na samostatne casti (jak je uvedeno v casti usporadanioken ). Vychozi scena je popsana nize. 
Vychozi scena 



Vychozi scena se nahraje pfi kazdem spusteni Blenderu nebo vytvofeni noveho souboru. 




Vychozi scena Blenderu 



Je rozdelena na pet oken: 

• Hlavni menu (Info window) nahore ma jenom header (nic dalsiho krome polozek menu v nem nenaleznete). 

• Velke 3D okno (3D window) (3D View). 

• Okno casove osy (Timeline) v dolni casti programu. 

• Outliner vpravo nahore. 

• Okno vlastnosti (Properties) (Buttons window) vpravo dole. 
Na uvod popiseme nekolik zakladnich casti. 

Informacni okno (Info Window) (tez hlavni horni menu) 

Viz. obrazek nize. 

• Current Screen (vychozi je pojmenovana Deafult): V Blenderu je ve vychozim nastaveni nekolik pfednastavenych Screen 
('obrazovek'), ze kterych si muzete vybrat. Pokud potfebujete vase vlastni uspofadani obrazovkv . muzete si je vytvofit a 
pojmenovat. 

• Current Scene: Pfi vice scenes ('scenach') muzete pracovat se samostatnymi virtualnimi prostfedimi s naprosto samostatnymi 
daty nebo s objekty a/nebo daty modelu ('mesh data') propojenych mezi nimi. (V nekterych 3D programech obsahuje kazdy 
soubor jenom jednu scenu zatimco v Blenderu muze jeden soubor obsahovat nekolik seen). 

• Current Rendering Engine: Obsahuje seznam dostupnych renderovacich enginu. 

• Resource Infonnation: Poskytuji informace o Blenderu a vyuzivanych systemovych prostfedcich. V teto casti programu se 
dozvite, kolik pameti je vyuzito vzavislosti na poctu vertices, faces a objektu ve zvolene scene, stejne jako souhmy prave 
vybraneho. Z techto informaci muzete vycist, kdy se blizite k limitum sveho hardwaru. 
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• Toggle Fullscreen: Rezim cele obrazovky on/off. 
3D Window View 

Viz. obrazek vyse. 

• Window Type: Umoznuje zmenit typ okna (jde najit v headeru kazdeho okna). Pokud chcete napfiklad videt okno Outlineru 
muzete ho zde vybrat. Viz Kompletni seznam typu oken 

• 3D Transform Manipulator: Vizualni pomucka pro upravovani objektu (pfesunuti, rotaci a zmena velikosti). Objekty muzete 
upravovat i pomoci klavesovych zkratek:: (G/R/S); CtrlSpace skryje nebo zobrazi manipulator cehoz jde dosahnout i kliknutim na 
ikonu coordinate system na panelu nastroju. Tahla pro premisteni/rotaci/zmenu velikosti zobrazite kliknutim na jejich ikony ktere 
jsou po prave strane ikony coordiante system. > Shift LMB O-pri kliknuti na ikonu zobrazite nebo skryjete jednotlive tahla. 



• 3D Cursor: Ma vicero vyuziti. Napfiklad pfedstavuje misto, kde se vytvofi nove objekty, nebo bod, kolem ktereho se bude rotovat 
Tadyje 3D kurzor separovany od zbytku sceny: 




• Cube Mesh ('krychle'): Pfi vychozim nastaveni se Blender vzdy spusti s krychli uprostfed sceny (na obrazku vyse byla 
pfesunuta). Po nejake dobe budete nejspis chtit zmenit "Deafultni" ('vychozi') nastaveni; to muzete provest v nastaveni Blenderu 
aby byl Blender po spusteni, tak jako ho chcete vy a ulozeni tohoto nastaveni jako Deafultni ('vychozf) pomoci CtrlU (Save 
Default Settings). 

• Svetlo (typu Lamp): Pfi vychozim nastaveni se Blender vzdy spusti se zdrojem svetla nekde pobliz stfedu 3D prostoru. 

• Camera: Pfi vychozim nastaveni se Blender vzdy spusti se Camera umistenou nekde pobliz stfedu 3D prostoru a namifenou 
smerem ke stfedu. 

• Selected object: Toto pole zobrazuje jmeno prave vybraneho objektu. 
3D Window Header 

Toto je header 3D okna. Kazde okno v Blenderu ma header (a jako v tomto pfipade muze byt ve spodni casti okna ale i tak mu fikame 
header ('zahlavi'). 

Vice o Headery v Blenderu » 

Viz. obrazek vyse. 

• Viewport shading: Blender vykresluje 3D okno pomoci OpenGL . Druh shadingu v nahledu na scenu muzete vybrat kliknutim na 
tlacitko a vyberem jedne z moznosti. Na vyber mate od zastupnych dratenych modelu az k celkovem pokryti texturami. Pokud se 
chystate pouzivat Textured style ('nahled s texturami'), je vhodne mit vykonnou grafickou kartu. 

• Layers ('vrstvy): Usnadnete si modelovani a animovani. Vrstvy v Blenderu slouzi k rozdeleni objektu do funkcnich skupin. Jedna 
vrstva napfiklad muze obsahovat objekt vody, dalst stromy, a dalst zase kamery a svetla. Pro zpfehlednent sceny muzete vrstvy 
zap hat a skryvat. 

Buttons (Properties) Window Header 

Header okna Properties je na obrazku vybarveny tmaveji. 
Viz. obrazek vyse. 

Okno properties zobrazuje panely a tyto panelyjsou seskupeny. V headeru tohoto okna je fada buttons ('tlacitek') (oznacovanych jako 
Context Buttons) kterymi vybirate, jaka skupina panelu se zobrazi. 




Panely vokne Properties usnadnuji praci seskupovanim souvisejicich tlacitek. To, ktere panelyjsou viditelne zavisi na typu vybraneho 
objektu. Panely mohou byt sbaleny pomoci male sipky nalevo od nazvu panelu (napf. pfed "Render") a mohou byt pfeskupeny tazenim 
za pravy horni roh. 

Outliner 

Toto okno obsahuje seznam vsech objektu ve scene. Je obzvlast' uzitecne pfi praci s vetsimi scenami s mnoha objekty. 
V headeru tohoto okna muzete zvolit typ objektu, ktere jsou tu zobrazeny a jak jsou v nem zobrazeny. 

Timeline Window ('Okno casove osy') 

Toto okno zobrazuje casovou osu ('timeline') ve ktere se muzete pohybovat pohybovat pomoci LMB EL 
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Rozlozeni ramu 
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Blender vyuzrva pro uspofadani ovladacich prvku v programu neotfely system ramu prace s nimi. Okno programu se deli na ramy s 
upravitelnou velikosti. Obsah ramuje urcen jeho typem jeko je napfiklad 3D View nebo Outliner. Zakladni myslenkou je zde moznost 
rozdelit jeden ram na nekolik mensich, neustale pravoiihlych, nepfekryvajicich se ramu. Diky tomu je kazdy ram vzdy pine viditelny a je 
velice snadne pfechazetzjednoho ramu do druheho. 

Maximalizace ramu 

Pokud chcete, muzete urcity ram maximalizovat, aby vyplnil cele okno programu pfes nabidku View -» Toggle Full Screen daneho 
ramu. Pro zruseni maximalizace postupujte stejne View — > Toggle Full Screen. Rychlejsim zpusobem pro pfepinani mezi maximalizaci 
urciteho ramu a zobrazenim vsech ramuje klavesova zkratka ShiftSpace, CtrlJ. nebo Ctrij. POZNAMKA: Pfi pouziti klavesove 
zkratkyse maximalizuje ten ram, nad kterym je pfi stisknutizkratky ukazatel mysi. 



Deleni ramu 




V pravem hornim rohu a v levem dolnim rohu ramu se nachazeji tahla pro praci s ramy. Oboje mohou ramy delit i slucovat. Kurzor mysi 
se nad nimi zmeni na kfiz. LMB B a tahnete pravy horni roh doleva pro rozdeleni ramu vertikalne nebo smerem dolu pro rozdeleni 
horizontalne. 

Spojovani ramu 

Pokud chcete spojit dva ramy, musi mit jejich sousedici hrany stejnou delku. Pokud chcete napfiklad spojit ramy, ktere stoji vedle sebe, 
museji mit stejnou vysku. Pokud jejich vyska stejna neni, nebudete je moci sloucit. Duvodem je, aby sloucene ramy mely uvnitf jenom 
prave iihly. To same plati i pro spojeni ramu lezicich nad sebou, museji mit stejnou sifku. Pokud je horni ram vertikalne rozdeleny na 
dva, musite tyto dva horni nejprve sloucit a teprve pak pujde spojit horni ram se spodnim. 




Pro slouceni spodniho ramu s hornim (na obrazku se chysta slouceni ramu Properties s Outlinerem) umistete kurzor nad prave horni 
tahlo pro rozdelovani nebo slucovani ramu. Kdyz se kurzor zmeni na kfiz, stisknete LMB * J a tahnete kurzor do hofejsiho ramu. Ten 
ztmavne a na jeho plose se objevi sipka mifici vzhuru. Ta znamena, ze spodni ram "zabere" ztmavly prostor hofejsiho ramu. Pust'te 
LMB ED a ramy se slouci. Pokud si to rozmyslite a chcete aby horni ram zabral prostor spodniho, tahnete kurzor z horniho ramu zpet do 
spodniho a sipka ukazujici smerem dolu vyplni spodni ram. 

Stejnym zpusobem mohou byt ramy slucovany zleva doprava a naopak. 

Pokud stisknete Esc pfed uvolnenim tlacitka mysi, operace se zrusi. 

Zmena velikosti ramu 

Velikosti ramu muzete menit tahnutim za jejich okraje pomoci LMB M Umistete kurzor nad sev, kde se stykaji dva ramy, a kdyz se 
kurzor zmeni na dvousmernou sipku, stisknete LMB ^ j a tahnete. 

Zamena obsahu ramu 

Obsah dvou ramu muzete zamenit umistenim kurzoru nad jedno ztahel pro slucovani a deleni ramu, podrzenim Ctrl LMB f j a uvolnenim 
tlacitka nad cilovym ramem. Tyto dva ramy nemusi byt vedle sebe, ale musi byt v jednom okne programu. 

Otevirani novych oken 

Muzete chtit nove samostatne okno s urcitym ramem. Tuto moznost vyuzijete, pokud mate napfiklad k dispozici vice monitoru a chce 
videt ruzne informace zjedne instance Blenderu. 

Vse, co pro to musite udelat, je stisknout & Shift LMB B nad tahlem pro deleni a slucovani daneho ramu a tahnout mimo tento ram. 
Objevi se nove okno i s tlacitky maximalizovat, minimalizovat, zavfit a dalsimi tlacitky, podle vaseho operacniho systemu, obsahujici 
jediny ram, duplikat toho, u ktereho jste provedli operaci - Shift LMB 'J a tazeni. 

Jakmile mate toto nove okno, muzete ho pfemistit na druhy monitor (nebo si ho ponechat na torn soucasnem); muzete u nej menit 
rozmery (nebo je nechat nezmenene); muzete take organizovat jeho obsah stejnymi dosud popsanymi metodami (delit ramy a menit 
jejich velikosti, pfizpusobovat si je, jak je potfeba) a tak dale. 

Je i dalsi zpubob jak vyvolat nove okno. File — > User Preferences... (nebo CtrlAItU) vyvola nove okno s jedinym ramem User 
Preferences. Pak s timto oknem muze nakladat stejne, jak byio popsano vyse. 
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All windows have a header (the strip with a lighter grey background containing icon buttons). We will also refer to the header as the 
window ToolBar. The header may be at the top (as with the Properties Window) or the bottom (as with the 3D Window) of a window's 
area. The picture below shows the header of the 3D window: 



If you move the mouse over a window, its header changes to a slightly lighter shade of grey. This means that it is "focused". All hotkeys 
you press will now affect the contents of this window. 




To hide a header, move your mouse over the thin line between a window and its header, until the pointer takes the form of an up-down- 
arrow. Then click, hold and drag with LMB G from the window over the header to hide the latter. 

Odkryte zahlavi 



Click here to show 
the header. *" s »«. 0 


■ 








nm 



A hidden header leaves a little plus-sign (see picture). By LMB Gthis, the header will be reappear. 

Note 1 : In the 3D window there are up to two more of these little plus signs (to the top left and right of the window). Those will open 
panels with several tools, not a second header. 




Note 2: In some windows, the mentioned plus sign can be hard to find, because it might look like a part of other icons. One example is 
the Outliner, in which there are other such plus signs, thus giving the one to get the header back good camouflage. 



Pozice zahlavi 



To move a header from top to bottom or the other way round, simply RMB CJ on it and select the appropriate item from the popup 
menu. If the header is at the top, the item text will read "Flip to Bottom", and if the header is at the bottom the item text will read "Flip to 
Top". 



Theme colors 

Blender allows for most of its interface color settings to be changed to suit the needs of the user. If you find that the colors you 
see on screen do not match those mentioned in the Manual then it could be that your default theme has been altered. Creating a 
new theme or selecting/altering a pre-existing one can be done by selecting the User Preferences window and clicking on the 
Themes tab of the window. 



Tlacitko typu okna 

With the LMB clicking on the first icon at the left end of a header allows selection of one of the 1 6 different window types. Every 
window frame in blender may contain any type of window. So if you want 3D views everywhere, just go ahead and change them all. 



Menu a tlacitka 



Most Window Headers, located immediately next to this first "Window Type" Menu button, exhibit a set of menus which can be hidden 
- again with a little minus sign. So if you cannot find a menu that was mentioned somewhere, try looking for a little plus sign (once 
again) next to the "Window Type" button. By clicking LMB B on it, the menu will come back. 

Menus allow you to directly access many features and commands, so just file through them to see what's there. All Menu entries show 
the relevant shortcut keys, if any. 

Menus and buttons will change with Window Type and the selected object and mode. They only show the actions that can be 
performed. 



Details, info, download: http://amrc.altervista.org 



Page 36 of 361 



Doc:2.6/Manual - BlenderWiki (09/10/2014) -Zapisy pouzivane v tomto manualu Blender CZ wiki PDF Manual conversion by Marco Ardito 

Okno konzole 

Okno konzole je textove okno operacniho systemu, ktere zobrazuje zpravy o provadenych operaci Blenderem, jeho stav a vnitfni chyby. 
Pokud Blender spadne, je mozne okno konzole vyuzit jako indikator pficiny padu. 

Windows XP/Vista/7 





■ 






■ 








m 


■ 



Okno konzole Blender v prostfedi XP spolu s 
hlaskami. 



Pokud je Blender startovan v operacnim systemu Windows, Okno konzole se nejprve vytvofi jako samostatne okno na plose. V 
ph'pade, ze jsou splneny podminky startu, objevi se hlavni okno Blenderu a Okno konzole bude pfepnuto do pozadi. Pro opetovne 
zobrazeni pfejdete do Window » Zapnout systemovou konzoli. 

Kopie obrazovky napravo ukazuje Blenderokno konzole v prostfedi Windows XP ihned po spusteni Blenderu a chvili po otevfeni 
souboru spolu s pfislusnymi zpravami. 

. Uzavfeni okna konzole 

V pfipade, ze Blender bezi, musi okno konzole zustat otevfene. Jeho uzavfeni zpusobi uzavfeni vsech oken Blenderu a tim ztraty 
neulozene prace. Okno konzole je velice podobne pfikazovemu oknu, a proto se pfi uzavirani oken ujistete, ze to neni okno 
Blenderu. 



Linux 




I— imllil libi^a.^ 
lit pm1**»u410 g «i: Cct««t dl« not t<«*cl OWIrt 
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>*•• Ml 



Startovani Blenderu v Linuxove konzoli a nasledne 
hlasky. 

Okno konzole Bledneru v Linuxu je obecne viditelne pouze v pfipade, je-li Blender startovan z terminaloveho okna. 

V zavislosti na nastaveni vaseho prostfedi muze byt ikona Blenderu umistena na plose, nebo v nabidce Menu. Kdyz spustite Blender 
pomoci ikony na plose nebo polozkyv nabidce menu, pravdepodobne nebude pocitecniterminalove okno viditelne. X Windows 

Tento brazek ukazuje Blender spusteny zterminalu Linux /Console Window s vyslednym ytistenym textem. Pfiklad ukazuje moznost 
ziskani pfistupu k e knihovne zvukoveho servru PulseAudio. Po uzavfena Blenderu je obnoveny soubor ulozen do Amp/quitblend. 

MacOS 




Starting Blender from a Mac OS X console window 
and subsequent messages. 



The process in MacOS is very similar to the one described for Linux. MacOS uses "files" with the .app extension called applications. 
These files are actually folders that appear as files in Finder. In order to run Blender you will have specify that path to the Blender 
executable inside this folder, to get all output printed to the terminal. You can start a terminal from Applications -> Utilities. The path to 
the executable in the .app folder is ./blender.app/Contents/MacOS/blender. 
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If you have Blender installed in the Applications folder, the following command could be used, adapted to the particular Blender 
version: /Applications/blender-2.64/blender.app/Contents/MacOS/blender 

Stavove a chybove hlasky v okne konzole 

The Blender Console Window can display many different types of Status and Error Messages. Some messages simply inform the 
user what Blender is doing, but have no real impact on Blender's ability to function. Other messages can indicate serious errors that 
will most likely prevent Blender carrying out a particular task and may even make Blender non-responsive or shut down completely. 
The Blender Console Window messages can also originate internally from within the Blender code or from external sources such as 
Python scripts . 

Bezne zpravy 

• found bundled python: (FOLDER) 

This message indicates that Blender was able to find the Python library for the Python interpreter embedded within Blender. If 
this folder is missing or unable to be found, it is likely that an error will occur, and this message will not appear. 

• malloc returns nil() 

When Blender carries out operations that require extra memory (RAM), it calls a function called malloc (short for memory 
allocate) which tries to allocate a requested amount of memory for Blender. If this cannot be satisfied, malloc will return nil/null/0 
to indicate that it failed to carry out the request. If this happens Blender will not be able to carry out the operation requested by 
the user. This will most likely result in Blender operating very slowly or shutting down. If you want to avoid running out of memory 
you can install more memory in your system, reduce the amount of detail in your Blender models, or shut down other programs 
and services which may be taking up memory that Blender could use. 
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Typy oken 



9 3D View 

© Timeline 
t£ Graph Editor 
T DopeSheet 
2r NLA Editor 

S UV/lmage Editor 
bS' Video Sequence Editor 
0 Text Editor 
Node Editor 
j£ Logic Editor 

in Properties 
- Outliner 
t& User Preferences 
© Info 

Bii File Browser 

S Console 

Editor type: 



Menu pro vyber typu 
okna. 

Graficka obrazovka Blenderu je rozdelena do nekolika obdelnikovitych casti. Kazda tato cast (Window Frame) muze obsahovat ruzne 
typy informaci podle typu okna (Window Type). 

Kazde okno pracuje nezavisle na ostatnich a je mozne mit nastaveny stejny typ pro vice oken soucasne (coz byva casto napfiklad v 
pfipade 3D pohledu na scenu z ruznych perspektiv). Okna je mozne rozdelovat a spojovat. 

Vice o aranzovani pracovnich oken » 

Typy oken se deli podle funkcionality: 

• The 3D View - 3D pohled - otevira graficky tfirozmerny pohled na scenu. 

• The Timeline - casova osa - fidi pfehravani animaci. 

• The Graph Editor - graficky editor - umoznuje fidit animacni klice a inter/extrapolaci chovani sceny kolem nich. 

• The Dope Sheet - kombinuje individual^ akce do akcnich sekvenci. 

• The NLA Editor - umoznuje fidit nelinearni animacni techniky skvenci. 

• The Imaqe/UV Editor - dava nastroje k editaci mapovani textur UV. 

• The Video Sequence Editor - sklada videosekvence do filmoveho snimku. 

• The Text Editor - textovy editor - ma moznost zdruzovat dokumentaci k projektu, psat skripty Python apod. 

• The Node Editor - editor uzlu - je vyuzivan pro texturovani materialu a kompozice. 

• The Logic Editor - Edituje logiku hry. 

• The Properties Editor - editor vlastnosti - ukazuje ruzne vlastnosti prave vybraneho objektu. 

• The Outliner - hleda a organizuje objekty. 

• User Preferences - uzivatelske nastaveni - je okno nastaveni Blenderu jako celku. 

• Informacni okno - Podava informace a volby pro fizeni souboru, oken a renderovacich enginu. 

• The File Browse - souborovy manazer - organizuje, nahrava, uklada soubory (vetsinou je vyvolan automaticky podle potfeby 
systemu). 

• The Console - konzole - je pfimy pfikazovy pfistup do prostfedi Python. 

Je mozne typ okna vybrat kliknutim na hlavicku okna uplne leve tlacitko. Vyskakovaci menu zobrazi dostupne typy oken. 
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Obrazovky (Screens) 


si E_UH^M r 

Animation 




Compositing 








Game Logic 




Scripting 




UV Editing 




Video Editing 




A 








Nabidka rozhrani 



Flexibilita Blenderu vam umoznuje vytvofit a pfizpusobit si rozvrzeni oken tak, aby vyhovovalo ruznym potfebam jako je modelovani, 
animovani a skriptovani. Casto je uzitecne se v ramci jednoho souboru rychle prepnout mezi ruznymi prostfedimi. V kazde scene je 
tfeba vymodelovat objekty, pfifadit jim material, otexturovat,... Na obrazku v System oken jsme v prostfedi pro modelovani. 

Pro kazdou z techto hlavnich cinnostt ma Blender p fed defi nova ne prostfedi, ktere jsou uzpusobeny pro rychlou a efektivni praci. 
Jestlize mate potize s nalezenim konkretni obrazovky, muzete vyuzit vyhledavant pod seznamem. (viz obrazek vpravo). 

1 - Animation 

Rozpohybovani a animovani hercu a dalsich objektu. 

2- Model 

Vytvafeni hercu a dalsich objektu. 

3- Material 

Malovani a texturovani povrchu. 

4- Sequence 

Stfih a uprava seen pro film. 

5- Scripting 

Dokumentace vasi prace a skriptovani. 

Blender za vas automaticky setfidi Rozhrani podle abecedy a / nebo podle cisel. Pfednastavena rozhrani typicky zacinaji cislem. 
Seznam je dostupny skrz {Literal|SCR}} Menu Buttons v Info Window zahlavi zobrazenem v (Screen and Scene selectors). Pro zmenu 
dalsiho rozrani (podle abecedy) zmacknete Ctrl — >■; pro zmenu pfedchozfho zmacknete Ctrl*-. 
Screen selector Scene selector 

lil Default KHSSjfca Scene 

Screen and Scene selectors 

Ve vychozim nastaveni si kazde rozhrani 'zapamatuje' posledni scenu, ktera v nem byla pouzita. Vyberem jineho rozhrani se do nej 
pfepneme a skocime do sceny, kterav nem byla naposledy pouzita. 

All changes to windows, as described in Window system and Window typ es, are saved within one screen. If you change your windows 
in one screen, other screens won't be affected, but the scene you are working on stays the same in all screens. 

Nastaveni Obrazovek 

Pfidani nove obrazovky 

Proste kliknete na tlacitko "Add" ([*]). Na zaklade soucasneho rozvrzeni bude vytvofeno nove rozvrzeni ramcu. 

Dejte nove obrazovce jmeno name, ktere bude zacinat cislem numbertak, ze ji muzete pfedvidatelne nalistovat pouzitim kurzorovych 
klaves. Rozvrzeni muzete pfejmenovat pouzitim LMB 'J v poli a napsanim noveho jmena, nebo opetovnym kliknutim na pozici kurzoru v 
poli. Napfiklad muzete pouzit jmeno "6-MyScreen". Viz: {Screen and Scene selectors). 

Smazani obrazovky 

Obrazovku muzete smazat pouzitim tlacitka Delete datablock . Viz. (Screen and Scene selectors). 
Upraveni Obrazovky 

Pouzijte kontrolni prvky okna k pfesunuti hranic ramcu. rozdeleni nebo spojeni oken. Kdyz dosahnete rozvrzeni se kterym budete 
spokojeni,pouzijte CtrlU abyste ulozili vase vychozi uzivatelske hodnoty (user defaults). The properties window has a special option, if 
you RMB C? on its background, to arrange its panels horizontally (across) or vertically (up and down). 

Overriding Defaults 

When you save a .blend file, the screen layouts are saved in it. When you open a file, the Load Ul checkbox on the file browser header 
controls whether Blender should use the file's screen layouts, or stick with your current layouts. If Load Ul is enabled, the file's screen 
layouts are used, overriding your defaults. 

Additional Layouts 

As you get better at using Blender, consider adding some other screen layouts for a complete workflow. This will result in dramatic 
increases in functionality. With the dramatic increases in functionality, and as you get better at using Blender, based on what you use 
Blender for, consider adding some other screen layouts (for a complete workflow): 
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1 - Model 

4 3D windows, Properties window for Editing buttons 

2- Lighting 

3D windows for moving lights, UV/lmage for displaying Render Result, Properties window for rendering and lamp 
properties and controls. 

3- Material 

Properties window for Material settings, 3D window for selecting objects, Outliner, Library script (if used) 

4- UV Layout 

UV/lmage Editor Window, 3D Window for seaming and unwrapping mesh 

5- Painting 

UV/lmage Editor for texture painting image, 3D window for painting directly on object in UV Face Select mode, 3 mini-3D 
windows down the side that have background reference pictures set to full strength, Properties window 

6- Animation 

Graph Editor, 3D Window for posing armature, NLA Window 

7- Node 

Big Node Editor window for noodles, UV/lmage window linked to Render Result 

8 - Sequence 

Graph Editor, VSE window in Image Preview mode, VSE in timeline mode, a Timeline window, and the good old 
Properties window. 

9- Notes/Scripting 

Outliner, Text Editor (Scripts) window 
Reuse your Layouts 

If you create a new window layout and would like to use it for future .blend files, simply save it as a User default by pressing CtrlU. 
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Sceny 

Scenyjsou velmi uzitecnym nastrojem pro spravu projektu. Model krychle vprazdnem prosotru, ktery vidite po prvnim spusteni 
Blenderu patfi do vychozi sceny. Muzete si pfedstavit, scenyjsou podobne zalozkam vaseho weboveho prohlizece. Webovy prohlizec 
muze mit vice otevfenych zalozek najednou, zalozky mohou byt prazdne, mohou zobrazovat stejne pohledy na stejne webove stranky. 
Blender pracuje se scenami v podstate stejnym zpusobem. Muzete mit prazdnou scenu, kompletni nezavislou kopii sceny, nebo uplne 
novou kopii, ktera odkazuje na puvodni sceny. 

Muzete si vybrat a vytvofit sceny pomoci "vyberniku" Scene selector v zahlavi okna (informacni lista v horni casti vetsiny rozlozeni 
Blenderu, viz obrazovka a selektory sceny ) . 



Screen selector 


Scene selector 




I MB Default 


VM Scene 





Obrazovka a selektor seen 



Konfigurace seen 



Pridani nove sceny 



to 










New 




Copy Settings 




Link Objects 




Link Object Data 




Full Copy 



Menu pridani sceny 



Muzete pfidat novou scenu kliknutim na Lf!E v moznosti detekce seen . Kdyz vytvofite novou scenu, muzete si vybrat z peti moznosti, jak 
kontrolovat jeho obsah (Add Scene menu). 

Chcete-li si vybrat mezi temito moznostmi, je tfeba jasne pochopit rozdil mezi "objekty" a "daty objektu". Kazdy graficky prvek 
Blenderu (s'rt'ovina, lampa, kfivka, atd. ) se sklada ze dvou casti: objekt samotny a objekt dat (take znamy jako ObData). Objekt 
obsahuje informace o pozici, rotaci a velikosti konkretniho prvku. ObData uchovavaji informaci o siti, seznamy materialu a tak dale. 
ObData je spolecny pro vsechny instance daneho typu prvku. Kazdy objekt ma odkaz na sve ObData, ktere jsou k nemu pfidruzene. 
Naopak jeden ObData muze byt sdilen mnoha objekty (napfiklad jedna definice barvy a textury pro uplne odlisne a nezavisle objekty 
krychle, koule...) 

Pet moznosti, ktere urci, "co vsechno bude kopirovano" z vybrane sceny do nove a jak moc bude nova scena prolinkovana s puvodni. 
New 

Vytvofi novou prazdnou scenu. V nove scene je nastaveni Renderu vychozimi hodnotami. 
Copy Settings 

Vytvofi prazdnou scenu jako v pfedchozi volbe a zkopiruje nastaveni vykreslovani z puvodni do nove. 
Link Objects 

je nejmirnejsi forma kopirovani k dispozici. Tato volba vytvofi novou scenu se stejnym obsahem aktualne vybrane sceny. Avsak 
misto kopirovani objektu obsahuje nova scena odkazy - linkyna objekty ve stare scene na urovni objektu. Proto zmeny v nove 
scene maji za nasledek stejne zmeny puvodni sceny, protoze pouzivane objekty jsou doslova stejne jako v puvodni scene. 
Vazby plati i naopak, kdy uprava objektu ve stare scene zpusobi stejne zmeny v nove scen+. 

Link Object Data 

Vytvafi nove duplicitni kopie vsech objektu v aktualne vybrane scene, ale kazdy ztechto duplicitnich objektu bude mit odkazyna 
ObData (mfizky , materialy a tak opdobne) odpovidajici objektum v puvodni scene. To znamena, ze muzete zmenit polohu, 
orientaci a velikost objektu v nove scene bez ovlivneni jinymi scenami, ale jakekoli upravy ObData (mfizky , materialy atd.) ovlivni 
i dalsi sceny. To je proto, ze jeden odkaz na " ObData " je nyni sdilen vsemi objekty ve vsech scenach. Chcete-li provest zmeny 
objektu v nove scene nezavisle na objektech v jinych scenach, budete muset rucne zmenit objekt v nove scene a vytvofit "single- 
user " kopii pomoci LMB B a cisla v panelu Object Data (okno vlastnosti). Vice informaci najdete na strance tvp okna . To ma za 
nasledek vytvofeni nove nezavisle kopii ObDat. 




Full Copy 

Je nejhlubsi forma kopirovani k dispozici. Behem kopie neni nic sdfleno. Tato volba vytvofi uplne nezavislou scenu s kopii prave 
vybrane sceny. Kopiruje se kazdy objekt spolu vodpovidajicimi ObData. 

Pro lepsi pochopeni, jak Blender pracuje s udaji, je vhodne procist Knihovna Blenderu a datovy system . Take doporucuji tyto 
funcionality "vyzkouset" pomoci kopirovani a modifikace velice jednoduchych seen. 

Strucny priklad 

Uvazujme nad fimlovou scenou v baru. Muzete nejprve vytvofit bar jako cistou verzi se vsim, neporuseny a na svem miste. Pak se 
rozhodneme vytvofit akci, pfi niz oddelime samostatne sceny. Vyuziti typu spojeni seen muze byt nasledujici: 
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Link Objects 

Kazdy objekt bude vazan k puvodni scene. Pokud opravite umisteni zdi, presune se v kazde scene ktera pouzi "ita toto nastaveni 
Link Object Data 

Bude uzitecne v pripade, ze se bude pozice objetu menit, ale jejich tvar a nastaveni zustanou stejne. Napfiklad zidle stoji na 
podlaze v "pfeplnenem baru" sceny a na stolech ve scene "Zavirame". Vzhledem k tomu, ze zidle se nemeni tvar, neni tfeba 
ztracet pamet' na pfesnych kopii. 

Full Copy 

Proces roztfisteni sklenice na podlaze bude potfebovat vlastni kopii, protoze sit' sklenice men! tvar. 

Neni mozne deiat vse najednou ve stejne scene, ale tyto aktivity mohou pomoci pochopit, proc je k dispozici propojeni ruznych objektu 
ruznymi zpusoby. 

Odstranem sceny 

Muzete odstranit scenu pomoci tlacitka Delete datablock ([M]) z vyberniku (selektoru) seen (viz Screen and Scene selectors). 
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Pfedvolby souboru 

Obrazek nastinuje ruzne pfevolby souboru, ktere jsou vysvetleny dale. 
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Interface Editing Input Addons Themes System 




Cesty k souborum 

Pokud pracujete na dulezitem projektu, je rozumne jej nakonfigurovat. Nastaveni implicitnich cest (paths)pro soubory ruznych typu. 

Zde jepfikladkonfigurace: 

Fonts //fonts/ 
Textures //textures/ 
Texture Plugins //plugins/texture/ 
Sequence Plugins //plugins/sequence/ 
Render Output //renders/ 
Scripts //scripts/ 
Sounds //sounds/ 
Temp //tmp/ 

Je vhodne poznamenat, ze Blender nevytvafi stromovou adresafovou strukturu automaticky. Je nutne vsechny adresafe vytvofit rucne. 
Cesty ke skriptum 

By default Blender looks in several directories (OS dependant) for scripts. By setting a user script path in the preferences an 
additional directory is looked in. This can be used to store certain scripts/templates/presets independently of the currently used 
Blender Version. 

Inside the specified folder specific folders have to be created to tell Blender what to look for where. This folder structure has to mirror 
the structure of the scripts folder found in the installation directory of Blender: 

- scripts 

- addons 

- modules 

- presets 

- camera 

- cloth 

- interf ace_theme 

- operator 

- render 

- startup 

- templates 

Not all of the folders have to be present. 
Ulozit & Nacist 

Relative Paths 

By default, external files use a relative path. This works only when a Blender file is saved. 

Compress File 

Compress .blend file when saving. 
Load Ul 

Default setting is to load the Window layout (the Screens ) of the saved file. This can be changed individually when loading a file 
from the Open Blender File panel of the File Browser window. 
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File extension filter 
Filter File Extensions 

By activating this, file dialog windows will only show appropriate files (i.e. .blend files when loading a complete Blender setting). 

The selection of file types may be changed in the file dialog window. 
Hide Dot File/Data blocks 

Hide file which start with ".*" on file browsers (in Linux and Apple systems, ".*" files are hidden). 
Hide Recent Locations 

Hides the Recent panel of the File Browser window which displays recently accessed folders. 
Show Thumbnails 

Displays a thumbnail of images and movies when using the File Browser, 
utomaticke ukladani 

Save Versions 

Number of versions created for the same file (for backup). 
Recent Files 

Number of files displayed in File » Open Recent. 
Save Preview Images 

Previews of images and materials in the File Browser window are created on demand. To save these previews into your .blend 
file, enable this option (at the cost of increasing the size of your .blend file). 
Auto Save Temporary File 

Enable Auto Save (create a temporary file). 

Timer 

Time to wait between automatic saves. 
Read more about Auto Save options » 



Details, info, download: http://amrc.altervista.org 



Page 45 of 361 



Doc:2.6/Manual - BlenderWiki (09/10/2014) -Konfigurace seen 



Blender CZ wiki PDF Manual conversion by Marco Ardito 



Operace se soubory 

The options to manage files \ 

New - novy 

Open - otevf'rt 

Open Recent - Otevfit 

nedavne 

Recover last session - 
obnovit posledni sezeni 
Recover Auto Save 
Save - ulozit 
Save As - ulozit jako 
Save Copy - ulozit kopii 

User Preferences - 
uzivatelske nastaveni 

Save User Settings - ulozit - 
uzivatelske nastaveni 
Load Factory Settings - 
natahnout tovarni nastaveni 
Link or Append - pripojit 
nebo pfidat 

Import. (COLLADA ) 
Export 



External Data 



Vymaze aktualni scenu a vytvofi novy soubor pomoci startovniho vzoru startup. blend 
Otevfe soubor bledneru 

Nabidne k otevfeni seznam naposledy ulozenych souboru .blend 

Natahne soubor quit.blend ktery Blender uklada automaticky pfi jeho ukonceni. Tato volba tedy dava 
uzivatelum obnovit svuj soubor pfi napfiklad neocekavane chvili padu systemu 
This will open an automatically saved file to recover it. 
Ulozi aktualni soubor Blenderu 

Otevfe pruzkumnik souboru a nabidce ulzoeni souboru pod jinym jmenem. 
Ulozi kopii aktualniho souboru. 

Otevfe dialog uzivatelskych nastaveni. 

Ulozi uzivatelske nastaveni a aktualni scenu do preferencniho souboru startup. blend. 
Obnovi defaultni scenu a natahne "tovarni" (poinstalacni) nastaveni prostfedi. 

You don't have to load a complete file, you can load in only selected parts from another file if you wish. 

Blender can use information stored in a variety of other format files which are created by other graphics 
programs. 

Normally you save your work in a .blend file, but you can export some or all of your work to a format that 
can be processed by other graphics programs. 

Pack into .blend 

Pack all used external files into the .blend 
Unpack into Files 

Unpack all files packed into this .blend to external ones 
Make all paths Relative 

Make all paths to external files relative to current .blend 
Make all paths Absolute 

Make all paths to external files absolute 
Report Missing Files 

Report all missing external files 
Find Missing Fils 

Try to find missing external files 
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Otevirani souboru 
Mod: vsechny reamy 
Klavesova zkratka: F1 
Menu: File » Open 

Popis 

Blender pouziva pro ukladani vsech prvku typu objekty, sceny, textury a dokonce nastaveni uzivatelske ho rozhrani soubory s pfiponou 

.blend. 



Blender ocekava, ze vzdy vite, co delate! Pokud otevirate soubor, nejste tazani na ulozeni pfipadnych zmen rozpracovaneho prave 
otevfeneho souboru (podobne jako pri koncovani cele aplikace Blenderu). 



Vzdy se ujistete, zdali jste rozpracovany soubor ulozili! 




Dialogove okno otevirani souboru 

Pouziti spravce souboru a navigace v adresafich 

Pro natazeni souboru Blender zdisku stisknete F1. Vyskoci okno File Browser jak je zobrazeno vyse. 

Horn! textovy blok zobrazuje cestu aktualniho adresafe a spodni text obsahuje vybrany soubor. Klavesou P (nebo tlacitkem P) se 
pfesunete do vyssiho rodicovskeho adresafe. 

Tlacitka + a - umoznuji probihat mezi cislovanymi soubory v pripade, ze obsahuji cislo na konci sveho jmena. 
Pro vstup do podadresafe kliknete na jeho jmeno. Po kliknuti na soubor jej otevfete pomoci Open Blender File. 
Kliknutim Cancel zrusite operaci otevfeni souboru, uzavfete dialogove okno a vratite se do programu. 

Bocni panel 

Panel nalevo zobrazuje ruzne zpusoby najiti souboru a ruzne volby. Pro natazeni souboru jej vyberte LMB 0 a po te stisknete <-> Enter, 
nebo kliknete na tlacitko Open File. Soubor mlze byt take jednoduse natazen pomoci MMB (5 na jeho jmeno. 

System 

The system menu contains a list of drives that are available to navigate through to find files. Click on one to jump to that drive. 
Zalozky 

These are folders that you want to be able to access often without having to navigate to them in the file browser. To add a directory to 
the bookmark menu, navigate to that folder, then click the Add button. To remove a folder from the list, simply click the X icon nexto to 
it. 

Posledni - Recent 

This is a list of recently accessed folders. You can control how many folders appear in this list by going to the File tab of the user 
Preferences, in the box labeled Recent Files. 

Volby otevfeni - Open Options 

Inside each .blend file, Blender saves the user interface - the screen layouts. By default, this saved Ul is loaded, overriding any user 
defaults or current screen layouts that you have. If you want to work on the blend file using your current defaults, start a fresh Blender, 
then open the file browser (F1 ). Turn off the Load Ul button, and then open the file. 
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Panel hlavicky 
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The Header contains several tools for navigation files. The four arrow icons allow you to: 

• Move to previous folder 

• Move to next folder 

• Move up to parent directory 

• Refresh current folder 



Create a new folder inside the current one by clicking the Create New Directory icon. 

The other icons allow you to control what files are visible and how they are displayed. You can: 

• Display files as a short list 

• Display files as a detailed list 

• Display files as thumbnails 

You can sort files: 

• Alphabetically 

• By file type 

• By Date of last edit 

• By file size 

Filtering controls which file types are shown. Click the Enable Filtering icon, and toggle which types are shown: 

• Folders 

• Blend files 

• Images 

• Movie files 

• Scripts 

• Font files 

• Music files 

• Text files 



Dalsi volby otevirani 

From the File menu, you can also open files with the following tools: 

Open Recent 

Lists recently used files. Click on one to load it in. 
Recover Last Session 

This will load the quit, blend file Blender automatically saves just before exiting. So this option enables you to recover your last 
work session, e.g. if you closed Blender by accident. . . 
Recover Auto Save 

This will open an automatically saved file to recover it. 

Bezpecnost 

Blender is aimed at production level use and relies heavily on Python, a powerful scripting language. Python can be used in Blender to 
create new tools, importers and exporters, and also to drive animation rigs. With Python scripting there are endless possibilities in 
what you can create with Blender. 

Part of Python's power comes from having full access to your system, however this power can also be misused in the wrong hands. It's 
possible (but not terribly likely) for dishonest people to distribute .blend files containing scripts that may damage your system. These 
scripts can be attached as part of animation rigs, so that they will be run when such a .blend file is opened. 




Always be very careful when downloading .blend files and tools from un-trustworthy sources! 
Ochrana 




To protect against malicious .blend files, it's possible to prevent any embedded scripts from running when you open a .blend file. This 
will mean that custom tools or rigs using Python features will not work, but this won't be a problem for .blend files that don't use these 
(such as material libraries), and will at least give you a chance to better evaluate what risks might be inside. 
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By default, Blender will trust all files and run scripts automatically. If you don't trust the file, and want protection, you can disable 'Trusted 
source' in the File->Open dialog in the properties section on the bottom left. Un-trusted files will disable embedded Python scripts 
after opening the file. 
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Vrstvy (Layers) 

Mod: Object Mode 

Panel: Object — » Draw 

Klavesova zkratka: M 

Menu: Object — > Move to Layer... 

Popis 

Sceny typu 3D se casto stavaji nepfehledne s narustajici komplexnosti. Toto odstranime tim, ze jednotlive objekty pfesuneme do 
ruznych "layeru", takze se vjedne oznacene vrstve zobrazijeden objekt. Vrstvy 3D se lisi od vrstev znamych z 2D grafickych aplikaci: 
nemaji vliv na zobrazene pofadi a jsou zde (krome nekterych specialnich funkci) vyhradne pro zajisteni lepsi pfehlednosti v modelovani. 

Pokud zapnete render, Blender vyrenderuje pouze ty vrstvy, ktere jsou oznacene. Pokud vsechna vase svetla jsou ve vrstve, ktera neni 
'oznacena', render nezobrazi nic, krome objektu osvetlenych pomoci metody ambient occlusion. 

Moznosti 

Zbbrazeni vrstev 

Blender poskytuje 20 vrstev ; muzete si vybrat, kterou chcete zobrazit pomoci maleho nepopsaneho tlacitka v zahlavi (A 3D Viewport's 
layer buttons). K oznaceni pouze jedne vrstvy , kliknete na pfislusne tlacitko pomoci LMB ED; k oznaceni vice nez jednoho tlacitka, 
podrzte o Shift a zakliknete vami pozadovane vrstvy. 



^|4r ; l v View Select Object [ tg. Object Mode -\ |fl -|r,°| |<^j| Global H ill IFFFFRW 
A 3D Viewport's layer buttons. 

K oznaceni vrstev pomoci klavesnice, stisknete 1 az 0 (na horni hlavni casti klavesnice) pro vrstvy 1 az 1 0 (horni fada tlacitek), a Alt1 
az AltO pro vrstvy 11 az 20 (spodni fada). Klavesa Shift zde tez slouzi pro oznacovani vice vrstev. Implicitne je v Blenderu zatrzene 
prvni horni tlacitko vrstvy. 

Presouvani objektu mezi vrstvami 





















OK I 


ft 1 



















Layer selection 

K pfesunuti oznaceneho objektu odlisneho layeru, stisknete M, oznacte pozadovany layer a z pop-up dialogu potvrd'te presun kliknutim 
na tlacitko OK. Objekt take muze byt ve vice layerech najednou a toho docilite tim, ze pri zobrazeni pop-up dialogu podrzite o Shift a 
oznacite si layery, v kterych chcete, aby se objekt zobrazoval. 



WWT. 



r Panels \Q j tC U.|H 



Object pane selection 



Dalsim zpusobem jak zobrazit, nebo zmenit zobrazeni oznaceneho objektu v layeru, je pfez draw panel, ktery naleznete po stisknuti F7 
a kliknutim na Object ikonu, vizobrazek. 



Layers 






MfH 


-H+H 


Drwtype 


Draw Extra 






Bounds 


Name 1 


Solid 


Box i 


Axis 


Wire 


Tex Space 


Wire 


Bounds 


Transp 


X-ray 



Object draw pane layers 



Zde, v draw panelu, jsou zobrazena tlacitka layeru, ktera indikuji, v kterem, nebo v kterych layerech se nachazi oznaceny objekt. I zde 
muzete podrzenim o Shift a zakliknutim pozadovanych layeru urcit, v kterem, nebo v kterych layerech se bude objekt zobrazovat. 

Aiii mace vrstev 

Samotne vrstvy mohou byt animovanv . To znamena, ze objekty se v jednotlivych vrstvach mohou ve scene nahle zobrazovat a mizet. 
Pnklad uspofadani vrstev 

Navrh na uspofadani vrstev. Uziti horni fady vrstev pro opravdu dulezite veci a dolni fady pro veci, ktere se casto nepouzivaji, nemeni 
tak casto, nebo jako alternativa pro horni fadu. 

1 . Lead Actor 

2. Supporting Actor 

3. Supporting Crew (background actors) 

6. Main Stage 

7. Main backdrops and panels 
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8. Main props (tables, chairs) 

9. Little props, fillers, decorations, trappings 

10. Cameras, Lights 

1 1 . Lead Actor's armature 

12. Supporting Actor's armature 
1 3: Crew armatures 

14: alternative clothing 
15:meshWIP 

16. different stage setup, dimensions 

1 7. different backdrops that maybe we should use 

1 8. other big props that maybe clog up the scene 

19. props WIP 

20. Additional lighting 

Skript pojmenovavajici vrstvy 

Script pojmenovavajici vrstvy 

Je zde tez dostupny skript, ktery umozhuje pojmenovavat jednotlive vrstvy. Link Layer Manager script 
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Modelovani v Blenderu 

Pokud jste shledli kapitolu Quick Start vytvafeni 3D seen vyzaduje znalost alespon tfi klicovych oblasti: modely, materialy a osvetleni. 

V teto casti se budeme hloubeji venovat modelovani. Modelovani je umeni a soucasne veda vytvafeni povrchu, ktere napodobuji 
objekty skutecneho sveta, nebo vytvafi imaginarni a abstraktni modely. 

Objekty existuji ve vice formach, tvarech, velikostech, a proto ma Blender sadu ruznych nastroju pro rychlou a efektivni praci: 

Objekty 

Prace s objekty jako celky 

Site 

Prace se sitemi ktere definujitvar objektu 
Krivky 

Pouziti kfivek v modelovani a ovladani objektu 
Povrchy 

Modelovani NURBS povrchu 

Texty 

Textove nastroje pro napisy v rozmeru 3D 
Metaobjekty 

Globs a Globules 
Duplikace 

Duplikovani, fetezeni objektu 
Modelovaci skripty 

Pfestoze funkcionaliza Blenderu je rozsifovana pomoci jazyka Python, existuje zde fada velice uzitecnych skriuptu, ktere mohou 
byt pfi modelovani uzitecne. 

Mnoho lidi vyuziva "modelovani krychle" jako prvotni startovni objekt a dale pokracuje postupem protahovani sten, pfesunem hran a 
vrcholu az k vytvafeni mnohem slozitejsi site. Pro ploche objekty jako jsou zdi (walls) je mozne vyuzit modelovani pomoci kfivek ("curve 
modeling") ktere urcujiobrys objektu svymi Bezierovskymi nebo Nurbs tvarya po te je plocha roztazena do prostoru. Vsechnytyto 
metodyjsou prakticky vyuziva ny a Blender je pine svymi nastroji podporuje. 

Nurbs (Non-uniform rational basis spline) je matematicky model pouzivany pro generovani a reprezentovani kfivek a ploch. 
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Obiekty 











T 




1 


2 



Vybrany objekt. 

Geometrie scenyse sklada zjednoho nebo vice objektu: napfiklad svetla, kfivky, povrchy, kamery, site a zakladni objekty (primitiva) 
popsane vcasti " Primitiva siti" . 

Typy objektu 

Site (Mesh) •' sou ^J^ty s ' ozene z mnohouhelnikovych ploch a hran. Mohou byt upravovany pomoci nastroju Blender kategorie 
1 ' mesh. 

(Cur^e ) j sou niatematicky definovane objekty tak, ze je s nimi je mozne manipulovat pomoci kontrolnlch bodu a linii. 

Povrchy Povrchy jsou obecne ctyfstranne zaplaty se kterymi Ize manipulovat pomoci fidicich bodu. Jsou uzitecne pro zive, 
(Surface) zaoblene ale jednoduche tvary.. 

M t h' ktv Metaball J e objekt tvarovany v prostoru 3D pomoci sveho objemu. Tyto Metaball je mozne vyuzit pro vytvofeni tvaru typu 

Blobby" ktere se kvalitativne podobaji tekute latce. 
Texty Objekt text je dvojrozmernym zobrazenim retezce pismen. 

Armatury . Armaturyjsou vyuzivany pro kompozici tfirozmemych modelu tak, aby byly jednoduseji animovatelne. 

Prazdny Prazny (empty) objekt je nulovy objekt urceny pro vizualni tranformace ostatnich. Je velice uzitecna napfiklad pro fizeni 

(Empty) pohybu ostatnich objektu (napf. pohled oci stale na tento bod). 

(Camera) ^ amera J e virtualni a neviditelny objekt umoznujici sledovat modelovanou scenu. 

Svetla 

(Lamp) Svetla jsou pouzita pro vytvofeni svetelnych zdroju ve scene. 

Force Force fields are used in physical simulations. They give simulations external forces, creating movement, and are 

Fields represented in 3d by small control objects. 



C Object Mi 



Kazdy objekt muze byt pfesouvan, rotovan a skalovan vObjektovem rezimu (Object Mode). Avsak ne vsechnytransformace maji 
ucinek na vsechny objekty. Napfiklad skalovanisiloveho pole nezmenijeho celkovyefekt 

Pro dalsi zmeny geometrie objektu je nutne vyuzit editacni rezim (Edit mode). 



Pokud jste prave pfidali zakladni objekt, zustavate v objektovem rezimu uprav. I n e arl ie r v e rsions of B le nd e r, you wer e automat i cal l y 
sw i tchod i nto Ed i t modo i f tho Object woro a Mosh, a Curvo or a Surface. 

Mezi obema rezimy uprav Object Mode a Edit Mode Ize jednoduse pfepinat stiskem tabelatoru *5 Tab. 

Dratove ohraniceni objektu je nyni oranzove coz znamena, ze je objekt vybran a je aktivni (Selected object). 

Obrazek vyse (Vybrany objekt) ukazuje oba pohledy: pevnya dratovy pohled na krychli. Pfepnutimezi temito pohledyje mozne 
pomoci klavesy Z. 



Stredy objektu 



Kazdy objekt ma stfed, nebo pocatek. Umisteni tohoto bodu pfedurcuje umisteni objektu ve 3D prostoru,. Pokus je objekt vybran, male 
kolecko naznacuje tento stfed. Umisteni stfedu je velice dulezite pfi rotacich a skalovani objektu, viz dalsi detailyzde Pivot Points . 

Posuny stfedu objektu 

Stfed objektu muze byt umisten v libovolne pozici pomoci menu objekt a pomenu transformace 

• 3D Cursor Location 

Pfesune stfed na aktualni misto 3D kurzoru. Viz Using the 3D View pouziti 3D kurzoru (kolecko s nitkovym kfizem v 
prostoru). 

• Stfed typu Median geometrickeho telesa 

Pfesune stfed na pozici, ktera je prumerem jednotlivych komponent objektu. 

• Geometry to Ori g i n 

Pfesune stfed na puvodni pocatek objektu. 

• Origin to Geometry 
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Presune pocatek na stfed objektu. 
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• Origin to 3D Cursor 

Presune pocatek na misto urcene 3D kurzorem. 

Vymazani objektu 

Mod: Editnebo Object 
Klavesova zkratka: X nebo Del 
Menu: Object -» Delete 
Vymaze vybrane objekty. 

Spojeni objektu 

Mod: Object 
Klavesova zkratka: CtrlJ 
Menu: Object — > Join Objects 

Spoji vsechny vybrane objekty stejneho typu do jednoho objektu jehoz stfed je ziskan z pfedchoziho aktivniho objektu. Spojovani 
pomoci Join je stejne jako pfidavani novych objektu veditacnim rezimu Edit mode. Neaktivni objekty jsou smazany a zustavaji pouze 
aktivni objekty. Tyto operace pracuji nad editovatelnymi objekty typu site a kfivky. 
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Uvod 

Vyber (selekce) jako ve vetsine programu urcuje, se kterymi prvky budeme dale pracovat. A tak je nejvyhodnejsi mit co nejvhodnejst 
zpusoby pro vyber prvku. V Blenderu je moznosti vyberu vskutku hodne, a proto se jako celek nazyvaji metody vyberu. 

Nasleduje kratky popis konceptu nastroju pro vyber, jenz jsou dostupne a dale pak nekolik nastroju pro vyber objektu v objektovem 
rezimu. 

Vybery a aktivni objekt 

Bledner rozlisuje mezi dvema odlisnymi stavy vyberu: 




Nevybrany objekt je cerny, 
vybrany objekt oranzovy a 
aktivni zluty 



• V objektovem rezimu je posledni (ne)vybrana polozka nazyvana "aktivni objekt" a je zvyraznena zlute (ostatni oranzove). V danou 
chvili je pouze jeden objekt aktivni (dokonce i kdyznenizadny vybrany!). 

Mnoho postupu v Blenderu vyuziva aktivni objekt jako referencni, jako napfiklad pro operace fetezeni. Pokud mate vybrany objekt 
a potfebujete aktivni jiny objekt, jednoduse jej vyberte pomoci ' Shift RMB I 

• Vsechny ostatni objektyjako tento jsou vybrany. Je mozne vybrat jakykoli pocet objektu. 



Vyber bodu 

Nejednodusi zpusob vyberu objektu spociva v pouziti RMB 3 nad nim. 
Pro pfidani k vyberu pouzijte o Shift RMB (3 nad dalsimi objekty. 

Pokud se objekt prekryva v pohledu, je mozne vyuzit Alt RMB 3 a ziskat tak seznam vsech moznych voleb. 
Pokud chcete phdat k vyberu tento zpusob, pouzijte o ShiftAlt RMB 3. 
Pro aktivaci objektu ktery je jiz vybran kliknete o Shift RMB 3 na nej. 

Pro odebrani aktivniho objektu kliknete ' Shift RMB 3 na nej - a dve kliknuti, pokud objekt neni aktivni. Tato funkce pracuje pouze 
pokud se pod mysi nenachazi dalsi objekt, jinak jej pfi'da do vyberu. 

Vyber obdelmkem 

Mod: Objektovy 
Klavesova zkratka: B 
Menu: Select — » Vybrat obrys 
Popis 

Pomoci vybrat obrys nakreslite obdelnik drzice pfitom LMB B. Kterykoli objekt lezici dokonce castecne uvnitr obdelniku je vybrany. 
Pro odebrani objektu z vyberu pouzijte MMB C 
Pro zruseni vybirani pouzijte RMB 3. 

Priklad 




Vyber obrysem ve tfech krocich 

In (Vybirani obrysem...), Vybrano je aktivovano na prvnim obrazkua je indikovano teckovanym kfizovym kurzorem. Na druhem obrazku 
je region vyberu nakresleny pomoci LMB 0. Obdelnik zahrnuje pouze dve krychle. A nakonec na tfetim obrazku vyber je kompletni 
uvolnenim LMB *J. 

Poznamka ke tfetimu obrazku: svetla barva krychle nejvice nalevo znamena "aktivni objekt", posledni vybrany objekt pfed pouzitim 
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nastroje vyber obrysem. 
Tipy 

Vyber obrysem prida k predchozimu vyberu, a tak nejprve pomoci A odeberte z vyberu vse. 

Vyber lasem 

Mod: objektovy 

Klavesova zkratka: Ctrl LMB ■ 

Menu: neni polozkano entry in the menu 

Popis 

Vyber lasem se provadi nakreslenim teckovane kfivky kolem hlavnich bodu (pivot) objektu v rezimu objektovem. 
Pouziti 

Za soucasneho pfidrzeni klavesy Ctrl jednoduse nakreslime kfivku kolem stfedu kazdeho objektu LMB EL 

Vyber typu laso pfidava opet objekty jiz k predchozimu vyberu. Pro odebirani objektu z vyberu pouzijte Ctrh Shift LMB V. 









Pfiklad vybirani lasem 



Vyber kruhem 

Mod: Objektovy 

Klavesova zkratka: C 

Menu: Select — * Circle - vyber kruhem 

Popis 




elect Object 



Circle Select 



(De)select All 



Menu pro vyber 

Pomoci funkce vybrat kruhem je vykreslen kruh a pomoci drzeni LMB O je mozne jim vybirat. Kterykoli objekt lezici castecne uvnitf 
kruhu je vybrany. Velikost kruhu je mozne menit plynule pomoci MMB tZ3 jak je patrne v rozdilu mezi obrazky. Pro odebrani objektu z 
vyberu pouzijte MMB C Pro zruseni vybirani pouzijte RMB O, nebo klavesu Esc 




Vyber pomoci plochy kruhu 



a se zvetsenym kruhem 



Vyber pomoci menu 

Vyse popsane metody vyberu patfi do skupiny beznych. Existuje mnohem vice moznosti vyberu pomoci volby Select z menu ve 3D 
pohledu. 

Kazda je prizpusobena k urcitym operacim. 
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Vyber seskupenych 

Mod: Objektovy rezim 
Klavesova zkratka: o ShiftG 
Menu: Select -» Grouped 

Popis 



Grouped menu pro vyber 

Jsou dve cesty pro organizovani objektu do vzajemnych vztahu. Prvni je rodicovska vazba a druha jednoduche seskupovani (grouping). 
Je mozne vyuzit rodicovske vazby u nichz objekty vybirame pomoci clenu rodiny. 

Volby 

Select -» Grouped v Objektovem rezimu pouziva aktivni objekt jako zaklad pro vyber dalsich. 

Dostupne moznosti jsou tyto: 

Children 

Vybere rekurzivne vsechny potomky aktivniho objektu. 
Immediate Children 

Vybere vsechny prime potomky aktivniho objektu. 
Parent 

Vybere rodice tohoto objektu, pokud nejakeho ma.. 
Siblings 

Vybere objekty, ktere maji stejneho rodice jako aktivni objekt (sourozence). Funkce Ize vyuzit i pro vyber objektu na urovni kofene 
(root). 

Type 

Vybere objekty stejneho typu jako aktivni objekt.. 

Layer 

Objekty, ktere jsou umistney na dane vrstve.. 
Group 

Objekty, ktere jsou soucasti skupiny v niz je aktivni objekt. 
Object Hooks 

Kazdy hak, ktery pfinalezi aktivnimu objektu. 

Pass 

Vybere objekty, ktere jsou pfirazeny ke stejnemu pruchodu rendererem. Pruchody renderem skupinami jsou nastaveny v 
Properties — > Object —> Relations a mohou byt vyuzity v Node Compositor (Add -* Convertor -> ID Mask.) 

Color 

Vybere objekty stejne barvy Object Color. Barvy objektu jsou nastaveny pomoci Properties — > Object —* Display —> Object 
Color.) 
Properties 

Vybere objekty se stejnym hernim engine Game Engine Properties. 



Vyber linkovanych 

Mod: Objektovy rezim 
Klavesova zkratka: o ShiftL 
Menu: Select -> Linked 

Popis 
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Menu vyberu Linked 



Vybere vsechny objekty ktere sdili stejny datovy blok jako aktivni objekt. 
Volby 

Select — * Linked v Objektovem rezimu pouzije aktivni objekt jako zaklad pro vyber dalsich. 
Dostupne moznosti jsou: 
Object Data 

Vybere vsechny objekty, ktere jsou linkovany na stejna data objektu, tj. datovy blok specifikujici typ (sit', kfivka atd.) a vytvofene 
objekty (konstrukcni prvkyjako body, fidici body v prostoru). 
Material 

Vybere vsechny objekty, ktere jsou linkovany se stejnym materialovym datablokem. 
Texture 

Vybere vsechny objekty, ktere jsou linkovany se stejnym texturovym datablokem. 
Dupligroup 

Vybere vsechny objekty, ktere jsou ve stejne skupine Group pro duplikaci. 
Particle System 

Vybere vsechny objekty, ktere pouzivaji stejny casticovy system (Particle System). 
Library 

Vybere vsechny objekty, ktere jsou ve stejne knihovne ( Library ) 
Library (Object Data) 

pozn.: neni popsano v EN originate... 



Vyber vsech podle typu 

Mod: Objektovy rezim 

Klavesova zkratka: zadna 

Menu: Select — * Select All by Type 



Popis 




By Type selection menu 



Typyjsou Mesh, Curve, Surface, Meta, Armature, Lattice, Text, Empty, Camera, Lamp. 
S timto nastrojem je mozne vybrat vsechny viditelne objekty urciteho typu jednou operaci. 

Volby 

Select All by Type v Object rezimu nabizi volbu pro objekt kazdeho typu, ktery je popsan v ObData databloku. 
Pouze vyberte pozadovane. 

Vyber vsech podle vrstvy 

Mod: Objekt rezim 

Klavesova zkratka: None 

Menu: Select — » Select All by Layer 

Popis 
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All by Layer menu vyberu 



Vrstvy jsou vjinem vyznamu pfeskupene objekty do vlastnich objektu vhodne pro pouziti. 

Tato volba umoznuje kazdemu samotnemu objektu patficim do dane vrstvy aby byl viditelny, ci nikoli pouhym jednim pfikazem. 
Volby 

In the Tool Shelf the following options are available: 
Extend 

Enable to add objects to current selection rather than replacing the current selection. 

Layer 

The layer on which the objects are. 
^ Vyber objektu 

Lepe, nezli pouziti Select All by Layer muze byt vefektivnejsi vytvofit potfebne hladiny viditelne a na nich pouzit volbu vybrat vse 
A. Tato metoda umoznuje take odvybrat objekty. 



Dalsi volby menu 

Dostupne volby prvni urovne menu jsou: 
Random 

Nahodne vybrane na zaklade percentualni pravdepodobnosti v aktivni vrstve. Vyber pfikazu v numericke casti je dostupny na 
liste Tool Shelf. 

Je dulezite poznamenat, ze hodnota procent vyjadfuje kolik nevybranych objektu bude vybrano a nikoli kolik celkem procent 
objektu bude vybrano. 

Inverse (Ctrll) 

Vybere vsechny objekty, ktere nejsou vybranyzatimto odvybere objekty jiz vybrane. 
Select/Deselect All (A) 

Pokud je nejaky objekt vybran, odvybere jej. Jinak pfepina mezi vyberem/odvyberem kazdeho viditelneho objektu. 

Border Select (B) 

Jak je popsano vyse v casti sekce Vyber obdelnikem . 

Select Pattern 

Vybere vsechny objekty, jejichzjmeno odpovida zadane masce. Jsou podporovanyzastupne znaky: * znacicokoli, ? znaci 
jakykoli znak, [abc] znaci jakekoli pismeno ze skupiny "abc", a [!abc] jakykolli pismeno mimo skupinu "abc". Souhlas muze byt 
vybran pro odpovidajici velka/mala pismena, nebo ne.. 

Jako pfiklad *domek* odpovida slovum se slovnim zakladem "domek", zatimco patro* odpovida pouze slovum zacinajicim na 
"patro". 
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Objekty mohou byt transformovany mnoha zpusoby. V nasledujicich kapitolach jesou transformace detailne popsany Manipulatace ve 
3D. V zasade je mozne rozlisovat techto nekolik skupin transformaci v objektovem rezimu editace: 

• Posuv, translace - Translation 

• Rotace - Rotation 

• Mefitke, skalovani - Scale 

• Zrcadleni- Mirror 
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Skupiny a vazby 
Quark66 dopisuji 
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Kopirovani (duplikace) 
Mod: editacni and objektovy rezim 
Klavesova zkratka: o ShiftD 
Menu: Object — » Duplicate 

Popis 

Funkce vytvofi vizuelne identicky objekt vybraneho objektu(u). Kopie je vytvofena na stejne pozici jako puvodni objekt a uzivatel je 
automaticky pfepnut do posuvneho Grab rezimu. Viz pfiklady nize. 

Tato kopie je novym objektem, ktery"sdHi" nektere datove bloky s puvodnim objektem (materialy, textury, pohybove IPO), ale ktere 
jsou take zkopirovany jakonapfiklad sit'ovina. Proto se take tento zpusob duplikace nazyva "melkou vazbou", protoze vsechny 
databloky nejsou sdilene, nektere jsou kopirovany stylem "hard copy"! 

Note that you can choose which types of datablock will be linked or copied when duplicating: in the User Preferences' (available in the 
File menu) Editing "tab", activate those types of datablocks you want to really copy in the Duplicate Data list — the others will just be 
linked. 

Pfiklady 



AAt+D Shift+D 




Sit' Cone. 006 objektu Cone. 002 je prave editovana. Datovy blok site Unique datablock ID 
name je zvyraznenv Outliner. 



Kuzel uprostred je duplikovan doleva (1 ) a take doprava (2). 

• The duplicated right cone is being edited, the original cone in the middle remains unchanged. The mesh data has been copied 
not linked. 

• Likewise, if the right cone is edited in object mode, the original cone remains unchanged. The new object's transform properties 
or datablock is a copy, not linked. 

• When the right cone was duplicated, it inherited the material of the middle cone. The material properties were linked, not copied. 

See above if you want separate copies of the datablocks normally linked. 

Linked Duplicates 

Mode: Object mode 
Hotkey: AltD 

Menu: Object — > Duplicate Linked 
Description 

You also have the choice of creating a Linked Duplicate rather than a Duplicate; this is called a deep link. This will create a new 
object with all of its data linked to the original object. If you modify one of the linked objects in Edit mode, all linked copies are 
modified. Transform properties (object datablocks) still remain copies, not links, so you still can rotate, scale, and move freely without 
affecting the other copy. Reference (Duplicate Example) for the discussions below. 

Examples 
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The object Cone.001 was linked duplicated. Though both these cones are separate 
objects with unique names, the single mesh named Cone, highlighted in the Outliner, is 
shared by both. 



The left cone is a Linked Duplicate of the middle cone (using AltD). 

• As a vertex is is moved in Edit mode in one object, the same vertex is moved in the original cone as well. The mesh data are 
links, not copies. 

• In contrast, if one of these two cones is rotated or rescaled in object mode, the other remains unchanged. The transform 
properties are copied, not linked. 

• As in the previous example, the newly created cone has inherited the material of the original cone. The material properties are 
linked, not copied. 

A common table has a top and four legs. Model one leg, and then make linked duplicates three times for each of the remaining legs. If 
you later make a change to the mesh, all the legs will still match. Linked duplicates also apply to a set of drinking glasses, wheels on a 
car... anywhere there is repetition or symmetry. 

Procedural Duplication 

Mode: Object mode and Edit mode 
Panel: Object settings 

There are currently four ways in Blender to procedurally duplicate objects. These options are located in the Object menu. 
Verts 

This creates an instance of all children of this object on each vertex (for mesh objects only). 
Faces 

This creates an instance of all children of this object on each face (for mesh objects only). 
Group 

This creates an instance of the group with the transformation of the object. Group duplicators can be animated using actions, or 
can get a Proxy . 

Frames 

For animated objects, this creates an instance on every frame. As you'll see on this topic's subpage, this is also a very powerful 
technique for arranging objects and for modeling them. 



Linked Library Duplication 

Hotkey: ShiftFI 

Menu: File — > Link Append 

Linked Libraries 

Linked Libraries are also a form of duplication. Any object or datablock in other .blend files can be reused in the current file. 

Hints 

• If you want transform properties (i.e. object datablocks) to be "linked", see the page on parenting . 

• Material Transparency will not display when instancing dupli-groups, this is a known limitation of blenders view-port. 
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Duplikace vrcholu (DupliVerts) 
Mod: objektovy rezim 
Panel: Object > Duplication 

Duplikace vrcholu, nebo Duplication Vertices, ci DupliVerts je duplikace zakladniho objektu do mist vrcholu sit'oviny. Jinymi slovy kdyz 
pouzijeme DupliVerts na sit'ovinu, vytvofi se instance zakladniho objektu umistene do kazdeho vrcholu sit'oviny. 

Existuji dva pfistupy modelovani pomoci duplikaci DupliVerts. Mohou byt vyuzity jako aranzovaci nastroj, ktery umoznuje sestavovat 
jednotlive objekty do geometrickych utvaru, (sloupy Reskeho chramu, stromy vzahrade, armada robotu, stoly v ucebne). Objekty 
mohou byt libovolneho typu, ktere Blender podporuje. 

Druhy pfistup je modelovani objektu zacatkem modelovani jednoduche casti (hroty mofskeho jezka, kachliky na zdi). 
Stahnete ukazkovy soubor .blend 

Muzete stahnout priklady uvedenymi na teto strance. V souboru tento. blend je prvni pfiklad" opice svazana s kruhem na vrstve 1 , 
zatimco iipony pripjate je kouli na vrstve 2. 
Soubory vytvofeny v Blenderu 2.55.1 (r33567). 



Duplikace vrcholu jako aranzovaci nastroj 
Nastaveni 




Hlava opice a kruh 



Vse, co potfebujete, je zakladni objekt (tj. strom, nebo sloup) a nejakou sit'ovinu na pozadi, na jejiz vrcholy budou umisteny objekty. V 
teto kapitole pouzijeme jednoduchou scenu Iv nasledujict casti: Pouzijeme hlavu opice a posadime ji na pocatek soufadneho systemu 
jako zakladni objekt a kruh to tehoz umisteni jako rodicovskou sit'. 



Duplikovane opice 

Zaprve v objektovem rezimu vybereme zakladni objekt a pomoci 1 Shift RMB 3 pfidame kruznici k vyberu (pofadi je zde velice 
dulezite) a pomoci CtrIP pfipojime zakladni objekt ke kruznici jako k rodici; pohneme-li kruhem, pohne se i opice. 

Dale pouze s vybranou kruznici povolime Duplikaci vrcholu v panelu Object > Duplication) Verts. Hlava opice nyni bude umistena do 
kazdeho vrcholu kruznice. 

Puvodni hlava opice v centru jako rodicovska sit' je stale zobrazena ve 3D pohledu, ale nebude renderovana. Pokud umisteni a rotace 
hlavy neni dobra, muzeme rotace vymazat (AltR), skalovat AltS, pfemist'ovat AltG, a posunout pocatek (origin) AltO. 



Pfearanzovani 



Pokud nynivyberete zakladni objekt a upravite jej veditacnim rezimu, vsechnyzmeny budou mit vlivna tvar duplikovanych objektu. 
Mlzete take vybrat sit'ovinu rodice pro upravu a aranzovani duplikatu. Pfidani vrcholu take prida vice zakladnimu objektu. Zde stoji za 
poznamku, ze zakladni objekt bude dedit zmeny na rodicovske sftovine v objektovem rezimu, ale nikoli v editacnim rezimu — tak 
zvetsovani kruznice skalovanim v objektovem rezimu bude zvetsovat i velikost hlavy opice, zatim zvetsovani kruznice v editacnim 
rezimu bude pouze zvetsovat vzdalenost mezi zakladnimi objekty. 



Orientace 



3 



Orientation povoleno, 
orientace +Y 



Orientace zakldnich objektu muze byt rizena povolenim Rotace v panelu Duplication. Tim budou rotovat vsechny zakladni objekty v 
souladu s normalami sfoviny rodicovskeho objektu. 

Pro zmenu orientace duplikovanych objektu vyberte zakladni objekt ppomoci panelu Object) Relations extras a zmehte smery Tracking 
Axes. 



Vysledek ruznych orientaci 



Details, info, download: http://amrc.altervista.org 



Page 64 of 361 



Doc:2.6/Manual - BlenderWiki (09/10/2014) -Procedural Duplication 



Blender CZ wiki PDF Manual conversion by Marco Ardito 




Zaporna Y 



Kladna X 



Kladna Z, nahoru X 



Poznamka 

Osy objektu mohou byt zviditelneny pomoci panelu Object) Display. 

Pro zobrazeni normal sit'oviny rodice pfepnete do editacniho rezimu a pvolte tuto funkci v panelu Properties (N)> Display, kde je take 
mozno zmenit podle potfeby velikosti normal. 



Duplikace vrcholu jako modelovaci nastroj 

Pouzitim duplikace vrcholu jako standardnich primitivje mozne ziskat velice zajimave modely. V tomto pfiklade je vytvofeno 
jednoduche chapadlo pomoci nekolikanasobne extruze (protazeni) krychle. Objekt chapadla je pfipojen k rodici - icosphere. Pomoci 
duplikace Rotation povolime rodicovskou sit'ovinu (icosphere), orientace zakladniho objektu (chapadlo) se prizpusobi normalam 
sit'oviny rodice (v tomto pfipade chapadlo bylo v editacnim rezimu otoceno o -90° kolem osy X). 






i ^ ^ u- u ,11 Chapadlo duplikovane,-, , , 
Jednoduche chapadlo , Povolena rotace pro 

... na rodicovskou ... ... ... 

svyhlazemm ... . zarovnani duphkatu 

1 sitovinu 



Jako v pfedchozim pfipade Ize tvar a proporce aranzovani vylepsovat. 

Pro natoceniduplikatu na skutecny objekt jednoduse vyberte icosphere a pouzijte Object) Apply) Make Duplicates Real (Ctrh ShiftA). 
Pro vytvofeni jednoho objektu z icosfery a chapadla se ujitete, ze mate vse vybrano a pouzijte spojeni Object) Join (CtrlJ). 

Viz take 

Dalsi metody duplikace jsou uvedeny zde . 
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Duplikace sten 
Mod: Objektovy rezim 
Panel: Object > Duplication 

Duplikace sten, Duplication Faces nebo DupliFaces je schopnost replikace objektuvk kazde stene rodicovskeho objektu. Nejlepsim 
vysvetlenim pojmu je pomoci pfikladu a ilustraci. 

Priklad vsouboru .blend 

Stahnete soubor .blend s priklady prave zde 

Zakladni pouziti 




Krychle a koule 

V tomto pfikladu bude pouzita UV koule s vytazenym (extruded) "severnim polem" jako zakladni objekt a krychle jako rodicovska 
sit'ovina. V objektovem rezimu Object mode vytvofime kouli jako rodice krychle. Prvne RMB J vybereme kouli, pak o Shift RMB J 
vybereme krychli (pofadije velice dulezite) a nakonec klavesami CtrIP provedeme jejich zpfizneni. 




Duplication Faces pouzite 
na krychli 

Dale v kontextu objektu a panelu Duplication povolime povrchy Faces. Koule je zkopirovana na kazdou plochu povrchu krychle. 
Dedene vlastnosti 

Umisteni, orientace, skalovani duplikovanych potomku odpovida povrchovym stenam rodice. A tak pokud jsou ruzne objekty rodici 
krychle, take budou duplikovany kazdy na steny rodice. Pokud je krychle rozdelena v rezimu editace (Edit Mode W), kazdy potomek 
bude duplikovan na kazdy povrch krychle. 

Rodicovsky objekt a original jsou zobrazeny jako editovatelne pfedlohy ("templates") ve 3D pohledu, ale nejsou renderovany. 
Skalovani 

E2 

Scale povoleno 



Horni stena krychle 
skalovana dolu 

Povolenim skalovani Scale pro rodicovske objekty se take skaluji potomci podle odpovidajicich sten rodicovskeho ojektu. 
Takze pfeskalovanim steny rodicovskeho objektu budou odpovidajicim zpusobem zmeneny i potomci. 
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Duplikace skupin (DupliGroup) 

Mod: objektovy rezim 

Panel: Object > Duplication > Group 

Duplication Group or DupliGroup umoznuje vytvafen instance skupiny pro kazdou instanci objektu. 
Zakladni pouziti 

• Vytvofte nekolik objektu a sestavte z nich skupinu pomoci 

1. vyberuvsech, 

2. klavesami CtrIG a 

3. eventuelne skupinu pfejmenujte pomoci Object > Groups 

• Vytvofte Duplikaci skupin pomoci 

1 . pridant dalsiho vytvofeneho objektu ( > ShiftA), ktery nazveme Empty, 

2. pomoci Object > Duplication povolte skupinu Group a 

3. vyberte jmeno nove vytvofene skupiny. 



Duplikace skupin a dynamicke vazby 

Shlednete Appending and Linking pro pochopeni dynamickych vazeb (link) dat ze souboru .blend do rozpracovaneho souboru. Mzete 
dynamicky vazatskupinyzjednoho souboru .blend do jineho. Kdyztak ucinite, svazana skupina se neobjevi kdekoli ve scene pokud 
nevytvofite objekt, ktery skupinu bude kontrolovat. 

Pffklad 

• Vytvofte link skuipiny nejakeho souborudo vasiscenyjako je popsano v Appending and Linking . 
Otteto chvile muzete pouzitjednoduchy, nebo slozityzpusob: 

• Jenoducha cesta: 

1. Vyberte Add > Group Instance > [jmeno skupiny, kterou jste pf ilinkovali] . 

• Tezka cesta: 

1 . Vyberte Add > Empty a vyberte prazdny objekt, ktery jste prave pfidali. 

2. Pfepnete na kontext Object a v panelu Duplication kliknete na Group. 

3. V rozvinutem boxu je videt k vyberu dalsi Group: kterou jste pfilinkovali. 

V tomto okamziku se projevi instance skupiny. JE mozne duplikovat prazdny objekt a nastaveni duplikace objektu bude zachovana pro 
kazdy prazdny objekt. Touto cestou je mozne velice jednoduse ziskat vicenasobne kopie linkovanych dat. 

Vytvofeni duplikovaneho objektu do reality 

Pokud pozadujete renderovat duplicitni skupiny v Yafaray nebo nekterych jinych renderech ktere pfimo tyto duplikovane skupiny 
nepodporuji, potom: 

Jednoduse vyberte duplikovanou skupinu a stisknete Ctrlc- ShiftA. Po teto konverzi duplicitni skupiny do regularnich objektu mohou byt 
dale transformovany a nanimovany beznych zpusobem. 

Poznamka 

Pokud duplikace skupin je linkovana z extemiho souboru dat objektu (site, materialy, textury, transformace), budou take pfilinkovanyz 
puvodni skupiny. Avsak rozlicne rodicovske vztahyse nepfenesou. 
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Duplikace ramcu 

Duplikace ramcu DupliFrames je nastroj pro nasobne duplikace ramcu rozmistenych podel drahy. Jde o velice uzitecny nastroj pro 
rychle aranzovani objektu 

Pffklady 




Nastaveni kfivky 

Pfidani ShiftA Bezierovy kfivky Bezier Circle a zvetseni skalovanim. V menu Curve pod polozkou animace cesty (Path Animation) 
povolte volbu sledovat enable (Follow) a nastavte hodnotu Frames na rozumnou hodnotu pod 100 (fekneme 16). 




Nastaveni pro objekt 

Pfidani hlavy Monkey v menu Object se zapnutou moznosti duplikace Duplication povolte Frames a vypnete rychlost (Speed). 
Rychlost 

Volba rychlosti (Speed) je vyuzita v pfipade, ze je nastaveno slodovani cesty pro vztahy rodic-potomek pro sledovani cesty Follow 
Path (viz nize). V tomto pfipade bude hlava opice cestovat podel kfivky 1 6 ramecku. 




Rod ice 



Rodicovska vazba opice na Bezierovu kfivku: prvne vyberte hlavu opice, pak kfivku (a tak se kfivka stava aktivnim objektem) a 
pomocind CtrlP. Vyberte opici a stisknete AltO pro resetovani jejiho pocatku na puvodni hodnotu. 



Vytazeni orientace 

Nyni muzete zmenit orientaci opice bud' jejim rotovanim (bud' v editacnim rezimu, nebo zmenou v objektovem zezimu) anebo zmenou 
os posuvu Tracking Axes pod polozkour Animation Hacks (s vybranou hlavou opice). Aranzovani a vylepsovani opic muze byt 
samozfejme dale mozne upravovat editaci kfivek. 

Pro pfevod vsech opic do skutecnych objektu prvne Ctrl - ShiftA pro Make Duplicates Real. Vsechny opice se stavaji skutecnymi 
objekty. POro zmenu tohoto stavu stisknete ObjecbMake Single User>Object&Data a pak vyberte vse pomoci All. 

Poznamka 

Je mnoho altemativnich moznosti pfistupu k duplikaci ramcu (Dupliframes). Vyber vhodneho zpusobu zavici na kontexu: 

1 . Pro pouziti na malych kfivkach jako profilech a dlouhych jako cest jednoduse vyuzijte tvarovani Bevel Object pozdeji. 

2. Pro aranzovani objektu podil kfivky muze byt uzitecna kombinace modifikatoru pole (Array Modifier) a modifikatoru kfivky 
(Curve Modifier). 

3. Duplikace hran Dupliframes muze byt vyuzito pro aranzovani objektu jako napfiklad podel kruznice nebo pafis rozdelenou 
rovinou.. 
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Extern i odkazy 

• Blender Artists: Dupli frames in 2.5 
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Text 

vychazi se zastarale verze 
Stary popis nutno doplnit v 2.6 
Nutno overit soulad s verzi2.6 ! 
==Old Track== 

http://wiki.blender.Org/index.php/Doc:2.5/Manual/Modeling/Objects/Tracking#Old_Track 
Proposed fixes: none 



Sledovani 

Mod: Objektovy rezim 

Panel: Object » Constraints 

Klavesova zkratka: CtrIT 

Menu: Object » Track » Make Track 

Popis 

sledovani se sklada s objektu sledujiciho druhy objekt. Sledujici "Tracker" a sledovany cil je "Target" (cil). Pokud se cil pohybuje, 
sledujici se otaci. Pokud se sledujici pohybuje, soucasne se tez otaci. V obou pfipadech sledujici ma stale "upfeny pohled" smerem k 
cili. 



Typy sledovani 



Make Track 




Damped Track Constraint 


CtrIT 


Track To Constraint 


CtrIT 


Lock Track Constraint 


CtrIT 


Make Track menu. 



K vytvofeni jednoho nebo vice sledujicich objektu jeden cil vyberte alespon dva objekty a stisknete CtrIT. Aktivni objekt se stane cilem 
sledovani ostatnimi objekty. Menu (Make Track ) dava ruzne moznosti pro vytvofeni vazby sledovani: 

Sledovani To Constraint 

The Track To constraint applies rotations to its owner, so that it always points a given "To" axis towards its target, with another "Up" 
axis permanently maintained as much aligned with the global Z axis (by default) as possible. See: Track To Constraint 

Locked Track Constraint 

The Locked Track constraint is a bit tricky to explain, both graphically and textually. Basically, it is a Track To Constraint, but with a 
locked axis, i.e. an axis that cannot rotate (change its orientation). Hence, the owner can only track its target by rotating around this 
axis, and unless the target is in the plane perpendicular to the locked axis, and crossing the owner, this owner cannot really point at its 
target. See: Locked Track Constraint 

Tlumene sledovani 

Omezeni pri tlumenem sledovani omezuje jednu lokalni osu vlastnika tak, aby pokazde mfril smerem k cili. Viz Damped Track 
Constraint 



Stare sledovani 




Stare sledovani 
"constraint". 



V tomto starsim algoritmu (pred verzi 2.30) je podobne chovani jako Track To ve kterem neni zadna osa zamcena. Tento algoritmus 
pouze zkousi udrzet "To" osy smefujici na cil. Sleddujici objekt bude obvykle zkonci v podivne orientaci kdyz je toto omezeni pouzito 
poprve. Pro opravu pouzijte AltR kdyzmenite sledovani "Up" osy. Avsak stale upfednostNovanou metodouje omezeni typu Track To. 

Pfedpokladejme, ze nemame vybrano nic. Old Track v dialogu se dvemi vybranymi krychlemi; viz (Old Track "constraint). Defaultni 
neaktivni objekt(y)sleduji aktivni objekt a tak jejich lokalni osa +Y axis ukazuje na sledovany objekt. Kostka "a" je sledujici a kostka "b" 
pouziva omezeni Old Track. Uvidite, ze "A"-ckova osa +Y ukazuje na "b" ale ve zvlastni orientaci. Toto se typicky stane pokud objekt jiz 
ma svoji vlastni rotaci. Je mozne vytvofit opravne sledovani zrusenim rotace sledujiciho objektu, a to pouzitim AltR. 
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Orientace sledujiciho objektu je take nastavena a tak je vybrana svisla osa "Up" ukazujici nahoru. 



• Anim settings 



i Trackx t^ rxirvirz] ropxi rviH 

Nastaveni osy pro sledovani. 

If you want to change this you need to get to the Anim settings panel where Old Track's settings are accessed. First select the tracking 
object (not the target) and change the Button window to Object context by clicking the icon (15^1), or F7; see (Setting track axis). 

You then have the option of selecting the Tracking axis from the first column-set of six radio buttons and/or selecting the upward- 
pointing axis from the second column-set in the Anim Setting panel. Each time you change the "Up" axis you need to apply AltR 
otherwise the tracking object will continue to track with the old orientation. This is one of the drawbacks to using Old Track. 

To clear or remove an old track "constraint", select the tracking object and press AltT. As with clearing a parent constraint, you must 
choose whether to lose or save the rotation imposed by the tracking. 

Note 

AltT command works (and is useful) only for the Old Track "constraint". To clear the Track To and Locked Track constraints, just 
delete them directly from the stack at the Constraints panel. 



Hints 

The active object always becomes the target object to be tracked. In all but Old Track a blue dashed line is drawn between the tracker 
and target indicating that a tracking constraint is in place between the corresponding objects. If you see an object tracking another 
object without a dashed blue line then you know the tracking object is using the Old Track "constraint". 

Invalid Tracking or settings 

If you choose an invalid tracking "To" and/or "Up" axis, the tracking object keeps it current orientation and ignores the incorrect 
selections. For example, if you choose the +Z axis as the "To" axis and also choose the +Z axis as the "Up" axis, you have chosen an 
invalid combination because you can't have the tracking object's +Z axis doing two different things at the same time. 

If you have problems setting up the correct "To" and "Up" axes you may want to turn on the tracking object's local axes. You can do this 
from the Draw panel by clicking on the Axis button. See The Interface chapter for further details on the Draw panel. 
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Editacni mod 

Editacnim modem (rezimem)je mysleno prostfedipracovniplochy, ve kterem pfimo pracujeme s jednotlivymi velice detailnimi castmi 
modelu. 



Vstup do editacniho rezimu 

S geometrickymi objekty je mozne pracovat ve dvou rezimech. 
Object mode 

Operace v objektovem rezimu se vztahuji na objekt jako celek. 
V Objektovem rezimu ma 3D pohled nasledujici zahlavi: 



Zahlavi objektoveho rezimu 



Edit mode 

Operace v editacnim rezimu pusobi na jednotlive geometricke casti objektu, ale nikoli na celkove vlastnosti jako je umisteni 
objektu a rotace. 

Editacni rezim ma ve 3D pracovnim pohledu toto zahlavi: 



Zahlavi editacniho rezimu 



V pracovnim pohledu 3D jsou k dispozici tyto nastroje a rezimy (zleva doprava): 

• Menu View, Select a Mesh (pohled, vyber, sit'ovy model) 

• Rezim Blender 

• Zpusob zobrazeni v pohledu 3D 

• Centrum Pivot 

• Manipulacni 3D widget 

• Rezim vyberu 

• Pfepinani hloubky bufferu 

• Proporcnieditace 

• Pfichyceni (Snap) 

• Renderovant OpenGL 

Mezi rezimy je mozne prepinat klavesou *-> Tab nebo volbou pozadovaneho modu v zahlavi pohledu 3D. 

Po vytvofeni objektu je mozne ihned prejit do Edit modu - a to vzavislosti na pfepnuti pfepinace {Literal|Switch to Edit Mode}} (v 
uzivatelskem nastaveni zalozce User Preferences Editing). Edit mode je pouzitelny pouze na jeden objekt, na aktivni, nebo naposledy 
vybrany objekt. 



Vizualizace 









Vybrana jedna I 


<rychle 



Vybrane dve krychle pfed 
volbou edit modu 



Implicitne Blender zvyrazni vybranou geometrii oranzovou barvou pro oba rezimy (Object mode a Edit mode). Tuto barvu je mozne 
zmenit uzivatelskym nastavenim (User Preferences (CtrlAItU) — >Themes.) 

In Object mode with Wireframe shading enabled (Z), objects are displayed in black when unselected and in orange when selected. If 
more than one object is selected, all selected object except the active object, typically the object last selected, is displayed in a darker 
orange color. Similarly, in Edit mode, unselected geometry is drawn in black while selected faces, edges, or vertices are drawn in 
orange. The active face is highlighted in white. 

In Edit mode, only one mesh can be edited at the time. However, several objects can be joined into a single mesh (CtrlJ in Object 
mode) and then separated again (P in Edit mode). If multiple objects are selected before entering Edit mode, all the selected objects 
remain highlighted in orange indicating that they are part of the active selection set. 

If two vertices joined by an edge are selected in Vertex selection mode, the edge between them is highlighted too. Similarly, if enough 
vertices or edges are selected to define a face, that face is also highlighted. 
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Tool Shelf 




The Tool Shelf panel in 
edit mode (panel split in 
two parts for layout 
reasons) 



Open/close the Mesh Tools panel using T When entering Edit mode, several mesh tools become available. 

Most of these tools are also available as shortcuts (displayed in the Tooltips for each tool) and/or in the Specials menu (W), the Edge 
menu (CtrlE) ,and Face menu (CtrIF). For each tool a context-dependent menu is opened at the bottom of the Tool Shelf. 

Even more mesh editing tools can be enabled in the User Preferences' Add-Ons section. The development of new tools is regularly 
announced on Blender-related sites and forums. 

For further information on panels see the Reference panels section. 



Properties Shelf 




The Properties Shelf 
panel in edit mode (panel 
split in two parts for layout 
reasons) 



Open/close the Properties Shelf using N. 

In the Properties Shelf, panels directly related to mesh editing are the Transform panel, where numeric values can be entered, and the 
Mesh Display panel, where for example normals and numeric values for distances, angles, and areas can be turned on. 

Other useful tools are found in the Properties Editor under the Object's and Object Data's Context buttons, including display options 
and Vertex groups. 

For further information on panels see the Reference panels section. 
Zobrazeni site (mesh) 

Dodelat... 

• Overlays 

• Normals 

• Edge/Face Info 
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Zakladni povrchove site objektu se skladajize tfistruktur: In basic meshes, everything is built from three basic structures: Vrcholu, hran 
a sten. Zde nehovofime o kfivkach, zakfivenych povrsich atd. ale neni duvod se znepokojovat, zjednoduseni na tfi zakladni primitiva je 
naprosto dostatecne a koneckoncu ve vysledku zobrazovani, renderovani a prostorovych vypocetnich operaci je v urcite fazi pocitano s 
rozkladem objektu na trojuhelniky s podporou tfi primitiv. 

Vceskem prekladuje vyuzlvana terminologie z oblasti analyticke geometrie, tedy jednoznacne: vrchol, hrana, stena, stejne tak 
jako delka, povrch (obsah [m 2 ]), objem.. 



Vrcholy 



A 

C 



Priklad vrcholu 

Vrchol je z pohledu analyticke geometrie pouhym bodem, kteryje mozne popsat soufadnicemi v prostoru 3D. Obvykle je neviditelny 
(tzv. nekonecne maly) pfi procesu renderovani a v objektovem rezimu modelovani. Nezamehujte centralni bod objektu, nebo teziste 
objektu s vrcholem. Lze jej totiz na rozdfl od zminenych virtualnich pomyslnych bodu vybrat a primo s nim provadet napfiklad operace 
posuvu v prostoru. Obrazek Priklad vrcholu zobrazuje centralni bod telesa oznacenyjako "A", zatimco body "B" a "C" jsou vrcholy. 

Jednoducha cesta k vytvofeni noveho vrcholu je kliknutim Ctrl LMB B v Editacnim modu. Samozfejme diky dvojrozmernosti obrazovky 
nernuze Blender urcit vsechny tfi soufadnice noveho bodu, a tak je novy bod umisten do iirovni hloubky nastaveneho kurzoru 3D. 
Pouzitim nize popsanych metod je mozne tento bod propojit v dalsim hranou. Na obrazku vyse je novy vrchol oznacen pismenem C a 
nove vytvofena hrana pfidana do krychle je mezi body B a C. 

Hrany 

An edge always connects two vertices by a straight line. The edges are the "wires" you see when you look at a mesh in wireframe 
view. They are usually invisible on the rendered image. They are used to construct faces. Create an edge by selecting two vertices 
and pressing F. 

Steny 

A face is the highest level structure in a mesh. Faces are used to build the actual surface of the object. They are what you see when 
you render the mesh. A face is defined as the area between either three (triangles) or four (quadrangles) vertices, with an edge on 
every side. Triangles are always flat and therefore easy to calculate. On the other hand, quadrangles "deform well" and are therefore 
preferred for subdivision modeling. 

Dbejte opatrnosti pri pouziti ctyfuhelniku v prostoru (quads), protoze interne je Blenderem tento objekt delen na dva trojuhelniky. 
Ctyfuhelniky maji vyznam v povrsich, ktere jsou ploche, lehce vydute. 

While you could build a cube with triangular faces, it would just look more confusing in Edit mode. An area between three or four 
vertices, outlined by edges, doesn't have to be a face. If this area does not contain a face, it will simply be transparent or non-existent 
in the rendered image. To create a face, select three or four suitable vertices and press F. 



Smycky (loops) 




Smycky hran a sten 



Edge and Face Loops are sets of faces or edges that form continuous "loops" as shown in (Edge and Face Loops). The top row (1-4) 
shows a solid view, the bottom row (5-8) a wireframe view of the same loops. 

Note that loops 2 and 4 do not go around the whole model. Loops stop at so called poles because there is no unique way to continue 
a loop from a pole. Poles are vertices that are connected to either three, five, or more edges. Accordingly, vertices connected to 
exactly one, two or four edges are not poles. 

In the image above, loops that do not end in poles are cyclic (1 and 3). They start and end at the same vertex and divide the model into 
two partitions. Loops can be a quick and powerful tool to work with specific, continuous regions of a mesh and are a prerequisite for 
organic character animation. For a detailed description of how to work with loops in Blender, please refer to the Manual page on 
Edge and Face Tools . 

Smycky hran 
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Loops i and 2 in (Edge and Face Loops) are edge Loops. They connect vertices so that each one on the loop has exactly two 
neighbors that are not on the loop and placed on both sides of the loop (except the start and end vertex in case of poles). 

Edge Loops are an important concept especially in organic (subsurface) modeling and character animation. When used correctly, 
they allow you to build models with relatively few vertices that look very natural when used as subdivision surfaces and deform very well 
in animation. 

Take (Edge Loops in organic modeling) as an example: the edge loops follow the natural contours and deformation lines of the skin 
and the underlying muscles and are more dense in areas that deform more when the character moves, for example at the shoulders or 
knees. 

Further details on working with Edge Loops can be found in Edge Loop Selection . 
Smycky ploch 

These are a logical extension of Edge Loops in that they consist of the faces between two Edge Loops, as shown in loops 3 and 4 in 
(Edge and Face Loops). Note that for non-circular loops (4) the faces containing the poles are not included in a Face Loop. 

Further details on working with Face Loops can be found in Face Loop Selection . 
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Primitiva siti 
Mod: Object rezim 
Klavesova zkratka: o ShiftA 
Menu: Add » Mesh 

Bezny typ objektu ve 3D scene Blenderu je sit'. Blender nabizi nekolik zakladnich "primitiv", tj. tvaru, ze kterych muzeme zacit 
modelovat. 













Deset standardnich primitiv Blenderu 

Volby pro vice nezjeden objektu jsou: 
Radius - polomer 

Nastavi pocataceni velikosti Kruhu - Circle, Valce - Cylinder, Kuzelu - Cone, Koule - UVSphere a IcoSphere. 

Hloubka - Depth 

Nastavi pocataceni delku (vysku, hloubku) valce a kuzelu. 

Pounamka k rovinnym utvarum 

Muzete vytvofit z rovinneho utvaru 3rozmerny posunem jedne, nebo vice hran mimo zakladi rovinu (pouzitelne pro rovinu, kruh a mfiz- 
Grid). Jedoducha kruznice se nabizi jako vyborny startovni krok pro vytvafeni mnoha komplexnich tvaru. 



Rovina - Plane 

Rovina, cili "planum" je v pocatku ohranicena ctyfmi hranami a obsahuje jednu plochu. Nejde vsak o skutecny tfirozmerny objekt, 
protoze nema tloust'ku. Roviny jsou casto vyuzity pro tvorbu dalsich objektu, nebo samostatne pro zrcadla, kryci desky s jednim 
povrchem atp. 

Krychle 

A standard cube contains eight vertices, twelve edges, and six faces, and is a real three-dimensional object. Objects that can be 
created out of cubes include dice, boxes, or crates. 

Kruh 



A standard circle is comprised of n vertices. The number of vertices and radius can be specified in the context panel in the Tool Shelf 
which appears when the circle is created. 

Vertices 

The number of vertices that define the circle. The more vertices the circle contains, the smoother its contour will be; see 
("Circles" obtained with various settings). In contrast, a circle with only 3 vertices is actually a triangle — the circle is actually the 
standard way of adding polygons such as triangles, pentagons, et cetera. 

Radius 

Nastavi polomer kruznice. 

Typ vyplne - Fill Type 

Set how the circle will be filled 

Triangle Fan 

Fill with triangular faces which share a vertex in the middle. 

Ngon 

fill with a single ngon 
Nothing 

Do not fill. Creates only the outer ring of vertices 
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A standard UV sphere is made out of n segments and m rings. The level of detail and radius can be specified in the context panel in 
the Tool Shelf which appears when the UV sphere is created. Increasing the number of segments and rings makes the surface of the 
UV sphere smoother. 

Segments 

Number of vertical segments. Like Earth's meridians, going pole to pole and 

Rings 

Number of horizontal segments. These are like Earth's parallels. 

Note 

If you specify a six segment, six ring UVsphere you'll get something which, in top view, is a hexagon (six segments), with five rings 
plus two points at the poles. Thus, one ring fewer than expected, or one more, if you count the poles as rings of radius 0. 

Koule - Icosphere 

An icosphere is a polyhedra sphere made up of triangles. The number of subdivisions and radius can be specified in the context 
panel in the Tool Shelf after the Icosphere is created. Icospheres are normally used to achieve a more isotropical and economical 
layout of vertices than a UV sphere. 

Subdivisions 

How many recursions are used to define the sphere. Increasing the number of subdivisions makes the surface of the Icosphere 
smoother. At level 1 the Icosphere is an icosahedron, a solid with 20 equilateral triangular faces. Any increasing level of 
subdivision splits each triangular face into four triangles, resulting in a more spherical appearance. 

Size 

The radius of the sphere. 

Note 

It is possible to add an icosphere subdivided 500 times. Adding such a dense mesh is a sure way to cause a program crash. An 
icosphere subdivided 10 times would have 5,242,880 triangles, so be very careful about this! 

Valec 

A standard cylinder is made out of n vertices. The number of vertices in the circular cross-section can be specified in the context panel 
in the Tool Shelf that appears when the object is created; the higher the number of vertices, the smoother the circular cross-section 
becomes. Objects that can be created out of cylinders include handles or rods. 

Vertices 

Then number of vertical edge loops used to define the cylinder. 
Radius 

Sets the radius of the cylinder. 
Depth 

Sets the height of the cylinder. 
Cap Fill Type 

Similar to circle (see above). When set to none, the created object will be a tube. Objects that can be created out of tubes 
include pipes or drinking glasses (the basic difference between a cylinder and a tube is that the former has closed ends). 

Kuzel 

A standard cone is made out of n vertices. The number of vertices in the circular base, dimensions and option to close the base of the 
cone can be specified in the context panel in the Tool Shelf that appears when the object is created; the higher the number of vertices, 
the smoother the circular base becomes. Objects that can be created out of cones include spikes or pointed hats. 

Vertices 

The number of vertical edge loops used to define the cone. 
Radius 1 

Sets the radius of the base of the cone. 
Radius 2 

Sets the radius of the tip of the cone. A value of 0 will produce a standard cone shape. 
Depth 

Sets the height of the cylinder. 

Base Fill Type 

Similar to circle (see above). 

Anuloid - torus (pneumatika) 

A doughnut-shaped primitive created by rotating a circle around an axis. The overall dimensions are defined by the Major and Minor 
Radius. The number of vertices (in segments) can be different for the circles and is specified in the context panel in the Tool Shelf with 
both radii (Major Segments and Minor Segments). 

Major Radius 

Radius from the origin to the center of the cross sections 
Minor Radius 

Radius of the torus's cross section 
Major Segments 

Number of segments for the main ring of the torus. If you think of a torus as a "spin" operation around an axis, this is how many 
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steps in the spin. 
Minor segments 

Number of segments for the minor ring of the torus. This is the number of vertices of each circular segment. 

Use Int+Ext Controls 

Change the way the torus is defined: 

Exterior Radius 

When Use Int+Ext Controls is active, if viewed along the major axis, this is the radius from the center to the outer edge. 
Interior Radius 

When Use Int+Ext Controls is active, if viewed along the major axis, this is the radius of the hole in the center. 

Mfiz 

A standard grid is made out of n by m vertices. The resolution of the x-axis and y-axis can be specified in the context panel in the Tool 
Shelf which appears when the object is created; the higher the resolution, the more vertices are created. Example objects that can be 
created out of grids include landscapes (with the proportional editing tool or Displace modifier) and other organic surfaces. You can 
also obtain a grid when you create a plane and then use a subdivide modifier in Edit mode. However, there is a Landscape add-on 
available in the User Preferences. 

X Subdivisions 

The number of spans in the x direction. Minimum of 3, creating two face loops. 
Y Subdivisions 

The number of spans in the y direction. 

Size 

The length of the sides of the grid. 
Opicka 

This is a gift from old NaN to the community and is seen as a programmer's joke or "Easter Egg". It creates a monkey's head once 
you press the Monkey button. The Monkey's name is "Suzanne" and is Blender's mascot. Suzanne is very useful as a standard test 
mesh, much like the Utah Tea Pot or the Stanford Bunny . 



Doplhky 




A few of the mesh primitives available as add-ons. 



In addition to the basic geometric primitives, Blender has a constantly increasing number of script generated meshes to offer as pre- 
installed add-ons. These become available when enabled in the User Preferences' Add-ons section (filter by Add Mesh). Only a few 
are mentioned here: 

Landscape 

Adds a landscape primitive. Many parameters and filters appear in the Tool Shelf. 
Pipe Joints 

Adds one of five different pipe joint primitives. Radius, angle, and other parameters can be changed in the Tool Shelf. 
Gears 

Adds a gear or a worm with many parameters to control the shape in the Tool Shelf. 
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Analyza sit'oveho modelu 

analyza site (mesh analysis) je uzitecny nastroj pro zobrazeni atributu site, Mere mohou mit vyznam v urcitem pfipade vyuziti. Analyza 
site pracuje v editacnim rezimu objektu a vyznacuje oblasti pomoci barvy. Cervene odpovidaji vysokym hodnotam, modre nizkym a 
sede oblasti znaci hodnoty mimo rozsah. 

Currently the different modes target 3d-printing as their primary use. 
Overhang 



Overhang 

Extrusion 3D printers have a physical limit to the overhang that can be printed, this display mode shows the overhang with angle range 
and axis selection. 

Thickness 



Thickness 

Printers have a limited wall-thickness where very thin areas can't be printed, this test uses ray casting and a distance range to the 
thickness of the geometry. 

Intersections 




Intersecting faces 

Another common cause of problems for printing are intersections between surfaces, where the inside/outside of a model can't be 
reliably detected. 

Unlike other display modes, intersections have no variance and are either on or off. 
Distortion 




Distorted Faces 

Distorted geometry can cause problems since the triangulation of a distorted ngon is undefined. 
Distortion is measured by faces which are not flat, with parts of the face pointing in different directions. 
Sharp Edges 
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Sharp edges 

Similar to wall-thickness, sharp edges can form shapes that are too thin to be able to print. 
Warning 

■ 

There are some known limitations with mesh analysis 

• Currently only displayed with deform modifiers. 

• For high-poly meshes is slow to use while editing the mesh. 
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There are many ways to select elements, and it depends on what Mesh Select Mode you are in as to what selection tools are 
available. First we will go through these modes and after that a look is taken at basic selection tools. 

Rezimy vyberu 

Select Mode Header Widgets 




Edit mode selection buttons 



In Edit mode there are three different selection modes. You can enter the different modes by selecting one of the three buttons in the 
toolbar. 

Using the buttons you can also use more than one selection mode at a time by o Shift LMB C clicking the buttons. 
Vertices 

Selected vertices are drawn in orange, unselected vertices in black, and the active or last selected vertex in white. 
Edges 

In this mode the vertices are not drawn. Instead the selected edges are drawn in orange, unselected edges black, and the active 
or last selected edge in white. 

Faces 

In this mode the faces are drawn with a selection point in the middle which is used for selecting a face. Selected faces and their 
selection point are drawn in orange, unselected faces are drawn in black, and the active or last selected face is highlighted in 
white. 

Almost all modification tools are available in all three mesh selection modes. So you can Rotate, Scale, Extrude, etc. in all modes. Of 
course rotating and scaling a single vertex will not do anything useful without setting the pivot point to another location, so some tools 
are more or less applicable in some modes. 

Note 

The three selection mode buttons are only visible in Edit mode. The colors of selected, unselected and active components depend 
entirely on the current theme. Black, orange and white are from the default theme. 



Select Mode Pop-up 

Mode: Edit mode 
Hotkey: Ctrl*? Tab 



Mesh Select Mode 
if Vertex 
if Edge 
f Face 



Mesh Select Mode 
menu 

You can also choose a selection mode with the pop-up menu 

Select Mode » Vertices 

Press Ctrl 1 * Tab and select Vertices from the pop-up menu, or press Ctrl 1 * Tab1 . 

Select Mode » Edges 

Press Ctrl 1 * Tab and select Edges from the pop-up menu, or press Ctrl 1 * Tab2. 

Select Mode » Faces 

Press Ctrl 1 * Tab and select Faces from the pop-up menu, or press Ctrl 1 * Tab3. 



Switching select mode 

When switching modes in an "ascendant" way (i.e. from simpler to more complex), from Vertices to Edges and from Edges to Faces, 
the selected parts will still be selected if they form a complete element in the new mode. 

For example, if all four edges in a face are selected, switching from Edges mode to Faces mode will keep the face selected. All 
selected parts that do not form a complete set in the new mode will be unselected. 

Hence, switching in a "descendant" way (i.e. from more complex to simpler), all elements defining the "high-level" element (like a face) 
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will be selected (the four vertices or edges of a quadrangle, for example). 

By holding Ctrl when selecting a higher selection mode, all elements touching the current selection will be added, even if the selection 
does not form a complete higher element. 

See (Vertices mode example), (Edges mode example), (Faces mode example) and (Mixed mode example) for examples of the 
different modes. 




Vertices mode example. Edges mode example. 




Faces mode example. Mixed mode example. 



Nastroje vyberu 

The select menu in edit mode contains tools for selecting components. These are described in more detail in the following pages. 

Border Select 

Enables a rectangular region for selection 
Circle Select 

Enables a circular shaped region for selection 

(De)selectAIIA 

Select all or none of the mesh components. 
Invert Selection Ctrll 

Selects all components that are not selected, and deselect currently selected components. 
Select Random 

Selects a random group of vertices, edges, or faces, based on a percentage value. 
Checker Deselect 

Deselect alternating faces, to create a checker like pattern. 
Select Sharp Edges 

This option will select all edges that are between two faces forming an angle less than a given value, which is asked you via a 
small pop-up dialog. The lower is this angle limit, the sharper will be the selected edges. At 180°, all "manifold" (see below) 
edges will be selected. 

Linked Flat Faces (Ctrh> ShiftAltF) 

Select connected faces based on a threshold of the angle between them. This is useful for selecting faces that are planar. 
Interior Faces 

Select faces where all edges have more than 2 faces. 

Side of Active 

Selects all data on the mesh in a single axis 

Select Faces by Sides 

Selects all faces that have a specified number of edges. 

Select Non Manifold (Ctrl - ShiftAltM) 

Selects vertices that are not completely bound by geometry, including border edges, floating edges, and orphan vertices. Only 
available in Vertex mode. 

Loose 

Select all vertices or edges that do not form part of a face. 
Similar 

Select components based on how similar certain properties are to it. 
More CtrlNum+ 

Propagates selection by adding components that are adjacent to selected elements. 
Less CtrlNum- 

Deselects components that form the bounds of the current selection 

Mirror 

Select mesh items at the mirrored location. 
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Linked CtrIL 

Selects all components that are connected to the current selection. 
Vertex Path 

Selects a vertex path between two selected vertices 
Edge Loop 

Selects a loop of edges from a selected edge 
Edge Ring 

Selects edges parallel to a selected edge in the same ring of faces 
Loop Inner-Region 

Converts a closed selection of edges to the region of faces it encloses 
Boundary Loop 

Converts a selection of faces to the ring of edges enclosing it 
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Vybiratelne prvky 

Jak jsme videli na strance struktura site , jsou site tvofene z ruznych typu prvku. Podle typu pohledu maji vizualni tvat rozlicny, ale stale 
jde o reprezentaci zakladnich prvku, tj. "vrcholu", "hran" a "sten". 

A tak je mozne vybirat ruzne casti i z techto tfi typu prvku. Zde je dulezita jedna suitecnost: pokud vybereme urcity typ prvku, (napfikald 
hranu), tak implicitne jsou vybrany i jeji koncove vrcholy. Stejne tomu tak je v pfipade sten. Toto je velice dulezite, protoze nektere 
nastroje mohou operovat pouze vrcholy, hranami, plochami. 

Obecne Ize fici, ze v urcitou chvili je mozne vybrat pouze jeden element. Ale v pfipae pouziti ruznym vyberovych rezimu je mozne 
dokonce i kombinovat vybery. Tj. napfikald vybrat nekolk nesousedicich vrcholu, hran a sten. Tento kombinovany vyberovy rezim je 
popsan dale. 

Rezimy vyberu 

Jsou dva zpusoby pfepinani mezi vyberovymi rezimy: 

Select Mode popup 

Mod: Edit mode 

Klavesova zkratka: CtrN Tab 

V Edit rezimu jsou k dispozici tfi rozdilne vyberove rezimy, viz {Select Mode menu). 



Mesh Select Mode 
VT Vertex 
If Edge 
f Face 



Select Mode menu. 

Select Mode » Vertices - vrcholy 

Stisknete Ctrl 1 * Tab a vyberte z popup menu Vertices, nebo stisknete Ctrl 1 * Tab1 NumPad. Vybrane vrcholy jsou vykresleny 

zlutou barvou a nevybrane ruzovou. 
Select Mode » Edges 

Stisknete Ctrl 1 * Tab a vyberte z popup menu Edges, nebo stisknete Ctii^ Tab2 NumPad. V tomto rezimu nejsou vrcholy 
vykreslovany a namisto toho jsou vybrane hrany vykresleny zlute a nebyvrane cerne. 
Select Mode » Faces 

Stisknete Ctrl 1 * Taba vyberte z popup menu Faces, nebo stisknete Ctrl 5 * Tab3 NumPad. V tomto rezimu jsou steny vykresleny s 
vyberovym bodem uprostfed kazde znich. Vybrane steny jsou vykreselny zkute s oranzovym vyberovym bodem uprostfed. 
Nevybrane jsou vykresleny ceme. 

Vetsina vsech nastroju uprav pracuje se vsemi rezimy vyberu. A tak je mozne rotovat, skalovat, Extrude - vytahovat, atd. ve vsech 
rezimech. Samotfejme rotace samotneho wrcholu neni moc k uzitku, pokud je stfed otaceni nastaven prave v tomto vrcholu. 

Select Mode header widgets 

Mode: Edit mode 



Panel: Header of the 3D View 




Edit mode select mode buttons. 



You can also enter the different modes by selecting one of the three buttons in the toolbar; see (Edit mode select buttons). 

Using the buttons you can also enter "mixed" or "combined" mode by o Shift LMB B clicking the buttons. This will allow you to select 
vertices, edges and/or faces at the same time! 

Note 

The "Mode Selection" buttons are only visible for meshes in Edit mode. 



Vyber prvku po prepnuti rezimu vyberu 

When switching modes in an "ascendant" way (i.e. from simpler to more complex), from Vertices to Edges and from Edges to Faces, 
the selected parts will still be selected if they form a complete set in the new mode. For example, if all four edges in a face are 
selected, switching from Edges mode to Faces mode will keep the face selected. All selected parts that do not form a complete set in 
the new mode will be unselected. 

Hence, switching in a "descendant" way (i.e. from more complex to simpler), all elements defining the "high-level" element (like a face) 
will be selected (the four vertices or edges of a quadrangle, for example). 

See (Vertices mode example), (Edges mode example), (Faces mode example) and (Mixed mode example) for examples of the 
different modes. 
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Faces mode example. Mixed mode example. 
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Zaklady vyberu 
Mod: Edit rezim 

Klavesova zkratka: RMB 3 a o Shift RMB 3 

Nejrozsirenym zpusobem pro vyber elementu je kliknuti RMB 3 na pozadovanou polozku. Tim je polozka vybrana na ukor ostatnich jiz 
vybranych. 

Pridavani do vyberu 

Pro pfidani k existujicimu vyberu podrzime Q Shift a klikneme pravym tlacitkem mysi. Dalsim kliknutim bude vybrana komponenta z 
vyberu odebrana ("odvybrana"). 

Stejne jako vobjektovem rezimu je aktivni unikatniprvek zobrazen svetlejsim odstinem (obecne posledni vybrany element). V 
zavislosti na dale pouzitem nastroji muze byttento vyber posledniho prvku velice dulezity! 

Za poznamku stoji skutecnost, ze neexistuje volba pro vyber prvku, ktery je zakryty ostatnimi prvky. Avsak pokud jsme v rezimu 
pevneho , stinovaneho nebo texturoveho pohledu (nikoli obklopujici hranoly, nebo dratovy pohled), bude vybrana pouze viditelna cast 
prvku. Tedy vpfipade krychle a bocniho pohledu pouze viditelnych napfiklad sest vrcholu, nikoli dalsi. 

Vyber prvku v regionu 

Mod: Edit mode 

Klavesova zkratka: B, C, a Ctrl LMB ED kli knout a tahnout 

Vybirane v regionu umoznuje vybrat skupinu prvku uvnitf oblasti 2D a to pfimo v podlehu 3D. Regionem muze byt kruznice, nebo 
obdelnik. Kruznicovy region je dostupny pouze v Editacnim rezimu. Obdelnikovity vyber nebo "Vyber obrysu - Border Select' je 
dostupny vobou rezimech Editacnim i Objekrovem. 

Poznamka 

Vybrane prvky pouzitim obou metod je ovlivneno vlastnosti Limit Selection to visible (omezeni vyberu na viditelne). Vlastnost je 
dostupna v pohledu 3D v nastaveni Solid Viewport Shading Mode. 

Napriklad: 

1 . v pevnem rezimu stinovani a vyberu povrchu budou vsechny pochy uvnitf oblasti vyberu vybrany; 

2. Ve dratovem rezimu pohledu budou vybrany pouze povrchy, jejichz stfed spada do oblasti vyberu. 



Obdelnikova oblast (vyber pozadi) 

Funkce Border Select je dostupna v Edit modu nebo Object modu. Aktivaci nastroje provedeme pomoci B. Poziti nastroje vyberu 
Border Select k vyberu skupiny objektu je takove, ze kreslime obdelnik za soucasneho podizeni leveho tlacitka mysi LMB c 1 In doing 
this you will select all objects that lie within or touch this rectangle. If any object that was last active appears in the group it will become 
selected and active. 



































Start 


Vybirani 


Kompletni 



V okamziku (Start), Border Select je vyber aktivovan a je indikovan teckovanym kfizovym kurzorem. V kroku In (Vybirani) je opovidajici 
oblast vybrana nakreslenim obdelniku pomoci mysi LMB 0. Oblast vyberu je pokryta tfemi stenami. Uvolnenim tlacitka mysi LMB Oje 
vyber kompletni. 

Poznamka 

Vyber pomoci Border pfidava prvky k pfedchozimu vyberu. Pfi zacinani s vyberem je vhodne odznacit vse A a nakonec vyuzit MMB S 
behem kresleni hranicniho obdelniku. Timto krokem jsou z celkoveho vyberu odebrany objekty uvnitf nakresleneho hranicniho 
obdelniku. 



Kruhovy region 

This selection tool is only available in Edit mode and can be activated with C. Once in this mode the cursor changes to a dashed 
cross-hair with a 2D circle surrounding it. The tool will operate on whatever the current select mode is. Clicking or dragging with the 
LMB ED, causing elements to be inside the circle will cause those elements to be selected. 
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Je mozne zvetsit, nebo zmensit region kruhu pomoci sedych klaves + NumPad a - NumPad, nebo tocenim stfedniho mysfho kolecka 
Wheel 0. 




Pfed 

Vyber kruhoveho regionu 

(Vyber kruhoveho regionu) je pfikladem vyberu hran v rezimu Vyber hran. Jakmile hrana protina kruh vyberu, stava se vybranou. 
Nastroj je interaktivni kdy dochazi k postupnemu vyberu hran zatimco kruhovym regionem pohybujeme se stisnkutym LMB ? '). 

Pokud chcete vyjmout prvek z celkoveho vyberu (tj. deselect), podrzte MMB ffl nebo Alt LMB f a zacnete kliknutim tahat znovu. 

Pro vyberovy rezim povrchu (Faces) musi kruznice protinatindikator plochy. Tenje patrnyjako maly pixelovy cteverecek uprostfed 
kazde plochy. 

Pro ukonceni tohoto nastroje postacuje kliknuti RMB LV) nebo stiskem klavesy Esc. 
Region laso 

Nastroj vyberu Lasso (cesky pfekvapive "laso") je podobny k vyberu pomoci Border. Vybira, ktere objektyjsou v regionu pouze s tim 
rozdilem, ze Lasso je prave nakreslena oblast obecneho tvaru.. 

Lasso je dostupne jak v rezimu Edit Mode, tak i Object Mode. K aktivaci nastroje pouzijte Ctrl LMB B zatimco kreslite. Jedinym 
rozdilem mezi lasem a Border je v objektovem rezimu (Object mode), kdy laso vybira objekty jejichz stfed spada do pozadovaneho 
regionu. 

Pro odvyber pouzijte CtrL Shift LMB B zatimco kresl'rte. 















Start 


Vybira ni 


Kompletni 



Vyber lasem 

[Vyber lasem) je priklad pouziti nastroje vyberu Lasso pri zapnutem zpusobu vybirani vrcholu (Vertex Select Mode). 
Doplnkove nastroje vyberu 

The select menu in edit mode contains additional tool for vybirani komponent: 

(De)selectAIIA 

Vybrat vsechny nebo odvybrat vsechny sit'ove komponenty. 
Invert Selection Ctrll 

Inverze vyberu. Vybere nevybrane a nevybere jiz vybrane komponenty. 
More CtrlNum+ 

Propaguje vyber pfidanim komponenty, ktea je nadfizena k vybranym elementum. 
Less CtrlNum- 

Odvybere komponenty ktere ohranicuji aktualni selekci. 



Details, info, download: http://amrc.altervista.org 



Page 87 of 361 



Doc:2.6/Manual - BlenderWiki (09/10/2014) -Smycky (loops) Blender CZ wiki PDF Manual conversion by Marco Ardito 

Rozsifene vybery 

Kapitola rozsifenych zpusobu vyberu popisuje slozitejsi zpusoby vyberu jednotlivych komponent sit'oveho modelu. Odmenou za 
zvladnutizdanlive slozitosti (pamatovanisi napfiklad horkych klaves)je moznost velice efektivne pracovat se sit'ovymi modely, 
zjednodusit si cinnost vyberu s naslednou editaci a pod. V mnohych instruktaznich videich na internetu jsou obvykle demonstratory tyto 
vybery vyuzivany pomerne casto a pfedpoklada se tedyjejich obecne technicke zvladnutt. Tak, jako vjinych oblastech je samozfejme 
zduraznena trpelivost a pile a zejmena cas uzivatele doby pouzivani techto technik. 

Menu v rezimu uprav obsahuje dalst nastroj pro vyber komponent: 

^' rro 1 1 vybere prvky site v zrcadlenem prostoru. 
zrcadlo 

Linked - 

linkovane vybere komponenty pripojene k vybranym. 

CtrIL 

Select 

nahodny Vybere nahodnou skupinu vrcholu, hran nebo sten na zaklade procentuelni hodnoty. 

vyber 

Checker 

Qgselect 

kostkovany ^ y ^ oere stenytak, ze vznikne kostkovany vzorek uspofadani vyberu (sachovnice). 

odvyber 

Select 

N^umber ^^ >e ' re vrcho'y podle nasobku N (tedy napr kazdy paty). 

of Vertices 

Select 

Sharp Tato volba vybere vsechny hrany mezi dvemi stenami, ktere sviraji uhel mensi nezli zadana hodnota (vstup dialogem). 
Edges Cim je nizsitento limitni uhel, tim budou vybrany "ostfejsr hrany. V ph'pade hodnoty 180° budou vybrany vsechny "typu 
vybrat ostre manifold" (viz nize). 
hrany 

Linked Flat 

Faces Vybere pripojene plochy, jejiz sklon je mensi nez definovana mez. Toto je uzitecne pro vyber ploch, ktere jsou temer v 
Ctrlo jedne rovine. 

ShiftAltF 
Select Non 

Manifold Vybira vrcholy, ktere nejsou kompletne ohranicene geometricky vcetne okrajovych hran, plovoucich hran, visicich vrcholu. 

Ctrlo Dostupne pouze v rezimu vyberu vrcholu a hran (Vertex a Edge). 

ShiftAltM 

Interior 

vrttmT Vybere steny, jejichz vsechny hrany maji vice nezli dve steny. Tj. "vnitrni" steny ve smyslu nikoli objemu, ale plochy. 
plochy 

Side of 
y\ cti v© 

, . .. . Vybere vsechna data site vjedne ose. 
Aktivni ' J 

stranu 

Select 

Faces by 

Sides Vybere vsechny steny se specifikovanym poctem hran. 

Plochy 

podle stran 

Loose 

geometricky ^^ ere ^h 0 ^ nebo hrany ktere nejsou soucasti povrchu. Tedy "ztracene prvky". 
ztracene 

Vyber podobnych 

Mod: Edit mode 
Klavesova zkratka: o ShiftG 
Menu: Select » Similar... 

Vybira komponenty, ktere maji podobne atributy jako vybrana, a to na zaklade hranicni meze (parametru), ktera je definovana ve 
vlastnostech po aktivaci tohoto nastroje. Nastroje volby zavisi na zvolene metode vybirani 

Rezim vyberu vrcholu 

Normal Vybira vsechny vrcholy jejichz normaly smefuji podobne, jako vybrana komponenta. 

Mnozstvisouvisejicich .. . . . , . . . . ... , . . x 

st ^ n 1 Vybira vrcholy, ktere maji k sobe pripojeny stejny pocet sten. 

Skupiny vrcholu Vybira vsechny vrcholy ze stejne skupiny vrcholu . 

Mnozstvi pfipojenych Vybira vsechny vrcholy ktere have maji k sobe pripojeny stejny pocet hran. 

Rezim vyberu hran 
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Length - delka 
Direction 

Amount of Faces Around 
an Edge 
Face Angles 

Crease 

Bevel 

Seam 

Sharpness 

Material 

Image 

Area 

Polygon Sides 
Perimeter 

Normal 

Co-planar 



Vybira vsechny hrany jejichz delka je podobna delce vybrane hrany. 

Selects all edges that have a similar direction (angle) as those already selected. 

Selects all edges that belong to the same number of faces. 

Selects all edges that are between two faces forming a similar angle, as with those already selected. 
Selects all edges that have a similar Crease value as those already selected. The Crease value is a setting 
used by the Subsurf Modifier . 

Selects all edges that have the same Bevel Weight as those already selected. 

Selects all edges that have the same Seam state as those already selected. Seam is a true/false setting 
used in UV-texturing . 

Selects all edges that have the same Sharp state as those already selected. Sharp is a true/false setting (a 
flag) used by the EdqeSplit Modifier . 

Rezim vyberu sten 
Selects all faces that use the same material as those already selected. 

Selects all faces that use the same UV-texture as those already selected (see UV-texturing pages). 

Selects all faces that have a similar area as those already selected. 

Selects all faces that have the same number of edges. 

Selects all faces that have a similar perimeter as those already selected. 

Selects all faces that have a similar normal as those selected. This is a way to select faces that have the 
same orientation (angle). 

Selects all faces that are (nearly) in the same plane as those selected. 



Vybiram smycek 

You can easily select loops of components: 
Smycky hran a vrcholu 

Mod: Edit mode — ► Vertex nebo Edge select mode 
Klavesova zkratka: Alt RMB ? nebo CtrlE — ► Edge Loop 
Menu: Select » Edge Loop nebo Mesh » Edges » Edge Loop 

Holding Alt while selecting an edge selects a loop of edges that are connected in a line end to end, passing through the edge under 
the mouse pointer. Holding Alt Shift while clicking adds to the current selection. 

Edge loops can also be selected based on an existing edge selection, using either Select » Edge Loop, or the Edge Loop Select 
option of the Edge Specials menu (CtrlE). 

Vertex mode 

In Vertex select mode, you can also select edge loops, by using the same hotkeys, and clicking on the edges (not on the vertices). 




Longitudinal and latitudinal edge loops. 



The left sphere shows an edge that was selected longitudinally. Notice how the loop is open. This is because the algorithm hit the 
vertices at the poles and terminated because the vertices at the pole connect to more than four edges. However, the right sphere 
shows an edge that was selected latitudinally and has formed a closed loop. This is because the algorithm hit the first edge that it 
started with. 



Face Loops 

Mod: Edit mode — > Face or Vertex select modes 
Klavesova zkratka: Alt RMB 1 

In face select mode, holding Alt while selecting an edge selects a loop of faces that are connected in a line end to end, along their 
opposite edges. 

In vertex select mode, the same can be accomplished by using CtrlAlt to select an edge, which selects the face loop implicitly. 
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Face loop selection. 



This face loop was selected by clicking with Alt RMB 3 on an edge, in face select mode. The loop extends perpendicular from the 
edge that was selected. 



Alt-RMB Ctrl-Alt-RMB 




Alt versus CtrlAlt in vertex select mode. 

A face loop can also be selected in Vertex select mode. Technically CtrlAlt RMB 3 will select an Edge Ring, however in Vertex select 
mode, selecting an Edge Ring implicitly selects a Face Loop since selecting opposite edges of a face implicitly selects the entire 
face. 

Edge Ring 

Mode: Edit mode — > Edge select mode 

Hotkey: CtrlAlt RMB 3 or CtrlE Select » Edge Ring 

Menu: Select » Edge Ring or Mesh » Edges » Edge Ring 

In Edge select mode, holding CtrlAlt while selecting an edge selects a sequence of edges that are not connected, but on opposite 
sides to each other continuing along a face loop . 

As with edge loops, you can also select edge rings based on current selection, using either Select » Edge Ring, or the Edge Ring 
Select option of the Edge Specials menu (CtrlE). 

Vertex mode 

In Vertex select mode, you can use the same hotkeys when clicking on the edges (not on the vertices), but this will directly select the 
corresponding face loop... 



Ctri-Alt-RMB 



A selected edge loop, and a selected edge ring. 

In (A selected edge loop, and a selected edge ring), the same edge was clicked on but two different "groups of edges" were 
selected, based on the different commands. One is based on edges during computation and the other is based on faces. 

Path Selection 



Mode: Edit mode 

Hotkey: Ctrl RMB 3 and the menu item Select -> Shortest Path 
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Select a face or vertex path with Ctrl RMB C? 

Selects all geometry along the shortest path from the active vertex/edge/face to the one which was selected. 

Loop Inner-Region 

Mode: Edit mode — > Edge select mode 
Hotkey: CtrlE — > Select Loop Inner-Region 

Menu: Select » Select Loop Inner-Region or Mesh » Edges » Select Loop Inner-Region 

Select Loop Inner-Region selects all edges that are inside a closed loop of edges. While it is possible to use this operator in Vertex 
and Face selection modes, results may be unexpected. Note that if the selected loop of edges is not closed, then all connected edges 
on the mesh will be considered inside the loop. 




This tool handles "holes" just fine as well. 
Boundary Loop 



Mode: Edit mode -> Edge select mode 
Hotkey: CtrlE — ► Select Boundary Loop 
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Select Boundary Loop is the "logical inverse" of Select Loop Inner-Region, based on all regions currently selected, it selects only the 
edges at the border of these regions. It can operate in any select mode, but will always switch to Edge select mode when run. 



All this is much more simple to illustrates with examples: 




Select Boundary Loop does the opposite and forces into 
Edge Select Mode 
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Vyber hran 



■ >rBB 



Hrany mohou byt vybirany podobne jako vrcholy a steny - pravym kliknutim pfi zapnutem rezimu vyberu hran. Stiskem o Shift behem 
kliknuti dochazi k pfidani/odebrani hrany k vyberu. 

Smycky hran 

Mod: Edit Mode (Mesh) 

Klavesova zkratka: Alt RMB . * - nebo o ShiftAlt RMB J pro upravu existujiciho vyberu 
Menu: Select » Edge Loop 

Edge loops can be selected by first selecting an edge (vertex or edge selection mode), and then going to Select » Edge Loop. The 
shortcut Alt RMB 3 on an edge (either vertex or edge select mode) is a quicker and more powerful way of doing so. More powerful, 
because you can add/remove loops from an existing selection if you press - Shift too. 

Note, that if you want to select a loop while being in vertex select mode, you still have to perform the shortcut on an edge - while you, 
for just selecting vertices, would rightclick on a vertex. 




Alton Linux 

Alt is on some Linux distros caught by the windows manager. If you see the above shortcut not working, make sure that blender can 
properly recognize the usage of Alt. 

Prstence hran 

Mod: Edit Mode (Mesh) 

Klavesova zkratka: AltCtrl RMB 3 - nebo <t ShiftAltCtrl RMB [ ^pro upravu existujiciho vyberu 
Menu: Select » Edge Ring 

Edge Rings are selected similarly. Based on the selection of an edge go to Select » Edge Ring. Or use AltCtrl RMB 3 on an edge. 



Convert selection to whole faces 

If the edge ring selection happened in Edge Select Mode, switching to Face Select Mode will erase the selection. 
This is because none of those faces had all its (four) edges selected, just two of them. 

Instead of selecting the missing edges manually or by using > ShiftAlt RMB 11 twice, it is easier to first switch to Vertex Select Mode, 
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which will kind of "flood" the selection. A subsequent switch to Face Select Mode will then properly select the faces. 
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Vyber sten 



BUM f 



Pro vyber sten modelu je nutne pfejit do tohoto rezimu pomocitlacrtka na obrazku vlevo, nebo stiskem kombinace Ctrl 4 * Tab a 
vyberem z menu. Vyber obvykle pracuje s RMB 3 ; pro pridani steny k vyberu. Pro odebrani z vyberu pfed kliknutim stisknout o Shift. 

Smycky sten 

Mod: Edit Mode (Mesh) 

Klavesova zkratka: Alt RMB 3 - nebo o ShiftAlt RMB 3 pro upravu existujiciho vyberu 

Face Loops are pretty much the same as Edge Rings. If you want to select a Face Loop, there is no menu entry that works based on a 
selected face. Using Select » Edge Ring would select a "cross" with the prior selected face as the middle. If you want to avoid 
switching to Edge Select Mode to select a Face Loop, use the Alt RMB 3 shortcut. 












































































































































































































































































































































































































































































































































































































































1 . Just the selected face. 

2. Select the face, then Select » Edge Ring. See, how Blender selects edges, even if being in Face Select Mode. If these edges 
are desired and you want to work on them, switch in Edge Select Mode. Switching to Vertex Select Mode would flood the 
selection and leave you with the 4th image as result, after going back to Face Select Mode. 

3. Select the face, the Select » Edge Loop. As in the example above, Blender pretends to be in Edge Select Mode and takes the 
four edges of the selected face as base for the selection operation. 

4. This selection was created by Alt RMB 3 on the left edge of the center face, followed by twice ShiftAlt RMB * on the top edge 
of the center face. Two times, because the first click will remove the selected face loop (in this case, just the original selected 
face), while the second click will add the whole vertical running loop to the selection, creating the cross. 



N-uhelniky v rezimu vyberu sten 




As already known, faces are marked with a little square dot in the middle of the face. With ngons that can lead in certain cases to a 
confusing display. The example shows the center dot of the U-shaped ngon being inside of the oblong face inside the "U". It is not 
easy to say which dot belongs to which face (the orange dot in the image is the object center). Luckily, you don't need to care much - 
because to select a face, you don't have to click the center dot, but the face itself. 

^ Face selection 

To select a face: 

Click the face, not the dot! 
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Upravy siti 

Blender nabizi uzivatelum celou sadu nastroju pro upravy siti modelu. Jsou dostupne pfes menu Mesh Tools-nastroje site, ve 3D 
pohledu je to menu siti-mesh, a kontextova nabidka ve 3D pohledu. Samozfejme jsou podporovany horke klavesy pro nejpouzivanejsi 
funkce. 

Note that all the "transform precision/snap" keys (Ctrl and/or Shift) work also for all these advanced operations. . . However, most of 
them do not have axis locking possibilities, and some of them do not take into account pivot point and/or transform orientation 
neither... 

These transform tools are available in the Transform section of the Mesh menu in the menu bar. Note that some of these can also be 
used on other editable objects, like curves, surfaces, and lattices. 



Typy nastroju 

irr i 



Rotate 



Scale 



Along Normal 



Deform: 



= 



Edge Slide 



Smooth Vertex 



Extrude Region 



Extrude Individual 



Subdivide 



Loop Cut and Slide 



Duplicate 



Spin 



Screw 



Remove 



Delete 



Merge 



Remove Doubles 



Normals: 

I Recalculate I 

[ Flip Direction J 

Nastroje siti 



K jednotlivym nastroju pro upravu siti je mozne se dostat vice cestami. 



Transformacni a deformacni 
nastroje : 



Pfidavaci a delici nastroje : 



• Posuv (Translate) 

• Rotace 

• Skalovani (Scale) 

• Zrcadleni (Mirror) 

• Shrink/Flatten/Along Normal 

• Push/Pull 

• Do koule (To Sphere) 

• Shear 

• Warp 

• Posuv hran (Edge Slide) 

• Posun vrcholu (Vertex 
Slide) 

• Sum (Noise) 

• Uhlazeni site (Smooth 
Vertex) 

• Rotace hrany 

Spojovaci na cistici nastroje : 

• Smazat (Delete) 

• Dissolve 

• Spojit (Merge) 

• Automaticky spojovat 

• Odstranit duplicity 

• Trojuhelniky do ctyruhelniku 



Vytvoreni hrany/steny 
Vyplnit 

Krasne vyplnit 

Vytvofit pevny objekt 

Ctyfuhelniky do 

trojuhelniku 

Extrude Region 

Extrude Individual 

Subdivide 

Loop Cut/Slide 

Knife tool 

Vertex connect 

Duplicate 

Spin 

Screw 

Symmetrize 

Inset 

Bevel 

Wireframe 



Nastroje odd6lovani : 

• Rip 

• Rip fill 

• Split 

• Separate 

• Edge Split 
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Paleta nastroju 

Kdyz vyberete sit'ovinu a vstoupite pomoci Tab do editacniho rezimu, pak se sada Tool Shelf zmeni z nastroju objektu Object Tools 
na nastroje sit'oviny (Mesh Tools). Toto jsou pouze nektere z editacnich nastroju siti. 

Menu 

Sit' (Mesh) je umisteno v liste zahlavi. Nektere menu jsou pfistupne pomoci klavesovych zkratek: 

CtrIF otevfe menu nastroju sten (Face) 
CtrlE otevfe menu nastroju hran (Edge) 
CtrlV otevfe menu nastroju vrcholu (Vertex) 
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Dalsi operace jako napriklad zrcadleni (skalovani faktorem -1 podel osy, 
ktera je kolna na rovinu zrcadelni).. je mozne popsat temito zakladnimi 
operacemi (aplikovane na celyobjekt, ci pouze na jeho cast). Jednotlive 
operace jsou popsany v nasledujicich sekcich: 

• Posuv. rotace, mefitko 

• Pfidavani prvku 

• Mazani prvku 

• Vytvafeni sten a hran 

• Zrcadleni 



Mea zakladni operace uprav site objektu patri posuv, 
rotace, skalovani. Temito tfemi operacemi je obecne 
mozne provest libovolnou zmenu prostoroveho 
uspofadani vrcholu, hran a sten telesa 
reprezentovaneho siti. 
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Posuv, rotace, mefitko 

Mod: editacni rezim 

Panel: Mesh Tools (Editing context) 

Klavesova zkratka: G/R/S 

Menu: Mesh » Transform » Grab/Move, Rotate, Scale, ... 

Pokud vyberete jeden nebo vice pvru, je mozne je posunovat, rotovat (R) nebo skalovat (S) tak, jak je popsano v sekci manipulace v 
3D prostoru . 



Poznamka: Pojem mefitko pouzijeme ve statickem 
popsiu skutecnosti, zatimco pojmem skalovani 
chapeme operaci zmeny, tj. zmeny mefrtka. Zamena 
obou slov je tedy relevantni. 

Pro posun, rotaci a skalovani vybranych prvku pouzijte volbu z menuTranslate, Rotate, and Scale, coz je take popsano v kapitole 
Tranformacni manipulatory , anebo mnohem rychleji pomoci klaves: 

G, RaS. 

Po pfesunu prvku je na panelu nastroju k dispozici vypis detailu zmen, omezovaci efekt pro ruzne osy, vypnuti a zapnuti 
proporcionalniho skalovani atd. 

Samozfejme pokud presunete prvek daneho typu (napfiklad hranu), soucasne tim implikujeme zmenu souvisejicich prvky i napriklad 
jinych typu (vrcholy, steny). 

Je mozne tez v editacnim rezimu vyuzit rozsifenou volbu pouziti zakladnich manipulatoru, jak je popsano v proporcionalni editace . 
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Pfidavani objektu 

Anglicky nenivubec hotove, dal jsem navrh. Zde jepfeklad navrhu: 

This page is being developed right now, follow this link to see the page while it's being constructed. 

Page status (reviewing guidelines ) 

Void page 
Proposed fixes: X 

Object mode Adding object - menu, manual selection - is under last added object... or shortcut * ShiftA. 
Edit mode: adding object -> addin mesh, e.g. final merging into one object. 

center for adding: X 3D curson. If you need to center cursor imed. just press ShiftC, or edit in the N tools menu cursor xoordinates 
x,y,z. Content proposal from Quark66 12:53, 1 1 June 201 3 (CEST): 
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Mazani a spojovani 

Pro odstraneni komponenty z prostoru je mozne vyuzit nekolik zpusobu, od nejednodusich (mazani), az naph'klad pro odstranovani 
jednotlivych prvku site v editacnim rezimu. Mazani a souvisejici spojovani je zavisle na kontextu pouziti a je popsano dale. 

Smazat (Delete) 

Delete (X nebo Del) 

smaze vybrane vrcholy, hrany nebo steny. Tato operace muze byt take omezena na: 
Vertices 

Vymaze vsechny vrcholy ve vybrane oblasti. Odstrani take steny nebo hrany, ktere jsou k nim ph'pojeny. 
Edges 

Vymaze vsechny hrany ve vybrane oblasti. Odstrani take steny, ktere jsou k nim pfipojeny. 
Faces 

Vymaze steny ve vybrane oblasti. 
Only Edges & Faces 

Omezioperaci pouze na vybrane hrany a souvisejici steny. 
Only faces 

Odstrani pouze steny, ale hrany zustavajizachovany. 
Dissolve 

Odstrani vybranou geometrii, ale ponecha povrch uzavfeny, efektivne pfemeni oblast vyberu do jednoho polygonu (N-gon). 
Odstraneni je malinko odlisnie od toho, kdyz mame vybrane vrcholy, hrasny a steny. Muzeme pfidat dodatesne detaily, 
nebo zkratka rychle odmazat pozadovane. 

Limited Dissolve 

Omezene odmazani pracuje na rovinnych stenach a na hranach s nastavitelnym prahem soused icich uhlu. 
Edge Collapse 

Zhrouti hrany do jednoho vrcholu. Casto vyuzivano v ostraneni smycky sten. 
Edge Loop 

Maze smycky hran. Pokud neni vybrana oblast smycka hran, operace je bez efektu.. 
Konverze trojuhelniku na ctyfuhelniky 

Tris to Quads AltJ Vezme sousedici triangly a odstrani jejich sdOenou hranu tak, ze vznikne ctyfuhelnik. Nastroj muze byt vyuzity i pro 
vice trojuhelniku. 

Stejny vyvsledek ziskame pfi vyberu dvou trojuhelniku a pouziti zkratky F pro vytvofeni steny. 
Propojeni, sliti (Unsubdivide) 

Mode: editacni rezim 
Hotkey: CtrlE » Unsubdivide 
Menu: Mesh » Edges » Unsubdivide 

Funkce Unsubdivide je opacna k funkci subdivide (cleneni) a pokousi se odstranit hrany, ktere vznikly jako vysledek dfivejsi operace 
dalsiho cleneni. Pokud po operaci cleneni doslo k dodatecne editaci, mohou se dostavit neocekavane vysledky. 

Iterations 

Iterac. Kolik podclenenima bytodstraneno. 

Spojovani 

Spojovani vrcholu 

Mode: Edit mode 
Hotkey: AltM 

Menu: Mesh » Vertices » Merge..., Specials » Merge or Vertex Specials » Merge 

This tool allows you to merge all selected vertices into an unique one, deleting all others. You can choose the location of the surviving 
vertex in the menu this tool pops-up before executing: 

At First 
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Only available in Vertex select mode, it will place the remaining vertex at the location of the first one selected. 
At Last 

Only available in Vertex select mode, it will place the remaining vertex at the location of the last one selected (the active one). 
At Center 

Available in all select modes, it will place the remaining vertex at the center of the selection. 
At Cursor 

Available in all select modes, it will place the remaining vertex at the 3D Cursor. 
Collapse 

This is a special option, as it might let "alive" more than one vertex. In fact, you will have as many remaining vertices as you had 
"islands" of selection (i.e. groups of linked selected vertices). The remaining vertices will be positioned at the center of their 
respective "islands". It is also available via the Mesh » Edges » Collapse menu option. . . 

Merging vertices of course also deletes some edges and faces. But Blender will do everything it can to preserve edges and faces only 
partly involved in the reunion. 

AutoMerge Editing 

Mode: Edit mode 

Menu: Mesh » AutoMerge Editing 

The Mesh menu as a related toggle option: AutoMerge Editing. When enabled, as soon as a vertex moves closer to another one than 
the Limit setting (Mesh Tools panel, see below), they are automatically merged. 

Remove Doubles 

Mode: Edit mode 

Panel: Editing context —* Mesh Tools 
Hotkey: W » 4 or CtrlV » Remove doubles 

Menu: Mesh » Vertices » Remove Doubles, Specials » Remove Doubles or Vertex Specials » Remove Doubles 

Remove Doubles is a useful tool to simplify a mesh by merging vertices that are closer than a specified distance to each other. An 
alternate way to simplify a mesh is to use the Decimate modifier . 

Merge Distance 

Sets the distance threshold for merging vertices, in Blender units. 
Unselected 

Allows vertices in selection to be merged with unselected vertices. When disabled, selected vertices will only be merged with 
other selected ones. 
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Vytvofeni hrany/steny 
Mod: Edit mode 
Klavesova zkratka: F 

Menu: Mesh — > Faces — > Make Face/Edge 

Toto je konktextove vazany nastroje vytvafejici geometrii vyplni vyberu. Pokud jsou vybrany 2 vrcholy, vytori se hrana. V opacnem 
pfipade vytvori steny. 

Typickym pfipadem pouziti je vyber vrcholu a stisk F, avsak Blender take podporuje vytvafeni sten z odlisnych vyberu by pomohl rychle 
a vytvofit pozadovanou geometrii. 

Nasledujicimetodyjsou pouzity automaticky vzavislosti na kontextu. 



Izolovane vrcholy. 




Izolovane hrany. 




N-gon z hran: Pokud je vybrano vice hran, Blender vytvori polygon (ngon). Za poznamku stoji skutecnost, ze Blender takto 
nevytvori diry. Pro jejich vytvafeni je nutne pouzit nastroje povrchu XXX Fill Faces tool . 




Smes vrcholu a hran: existujici hrany jsoupouzity pro vytvofeni povrchu stejne jako extra vrcholy. 




Hrany-sit': nekdy muzete mit mnoho spojenych hran bez vnitfnich povrchu. 
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Pfed Po 



Mrak bodu: pokudje mnoho izolovanych vrcholu, Blender vypocita hranypro polygon (n-gon). 




Pfed Po 

Vyber samostatnych vrcholu: s vyberem samostatnych vrcholu na okraji bude vytvoren povrch podel tohoto okraje. To usetri 
manualni vyber dalslch dvou vrcholu. Tento nastrojje mozne vyuzit vicenasobne jako pokracovani tvorby povrchu. 




Dalst odkazy 

Pro dalsi zpusoby vytvafeni sten viz: 

• FiH 

• Grid Fill 

• Bridge Edge Loops 
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Zrcadlenl-X 

Mod: editacni rezim 

Panel: Mesh Options » X-mirror 

volba X-mirror z panelu volby site Mesh Options nabizi moznost editace "obou stran" sit'oviny naraz. Pokud transformujete elekment 
(vrchol, hranu, stenu), je automaticky transformovan i protejsek podle zdrcadleni rovinou, ktera je kolma na osu X a prochazejici (lokalni 
prostor). 

Modifikator zrcadla 

Moznosti modifikatoru ve smeru osy X jsou trochu omezenejsi, coz muze byt duvodem k omezene pouzitelnosti. Naopak pokud mate 
jiz zpracovanou pfesnou polovinu sit'oviny objektu, je jednodussi vyuzit tohoto modifikatoru.viz Modifikator zrcadleni 

Symmetrizace site 

Mod: editacni rezim 
Menu: Mesh » Symmetrize 

Nastroj symmetrizace dava jednoduchou cestu pro vytvofeni symetricke site, symmetrizace pracuje tak, ze ofizne sit' v pivot bode 
objektu a zrcadli geometrii podel dane osy a vysledne dve poloviny objektu spoji 

Smer 

Specifikuje osu a smer pusobeni efektu. Muze to byt jedna ze tfi os a to kladna, nebo zaporna. 




Sit' pfed symetrizaci 




Sit' po symetrizaci 



Zrcadleni geometrie 

Viz kapitola zrcadlo pro dalsi informace o vyuziti zrcadleni. 
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Nastroje pro upravy vrcholu 

Tato kapitola popisuje celou fadu nastroju dostupnych v menu operace nad vrcholy Mesh » Vertices. Nastroje jsou urceny pfedevsim 
pro vrcholy site modelu, nebo jejich skupiny, ale je mozne je uplatnit i v praci s hranami, nebo stenami. 

Spojovani (Merging) 

Spojovani vrcholu 

Mod: editacni rezim 
Klavesova zkratka: AltM 

Menu: Mesh » Vertices » Merge..., Specials » Merge nebo Vertex Specials » Merge 

Nastroj umozhuje spojovat vsechny vybrane vrcholy do jednoho (posunem). Nastroj pfed spojenim da uzivateli moznost nekolka 
zpusobu spojeni: 

At First 

Dostupne pouze v fezimu vyberu vrcholu Vertex. Umisti ostatni vrcholy na misto prvniho v pofadi, vekterem byly vybirany. 
At Last 

Dostupne pouze v fezimu vyberu vrcholu Vertex. Umisti ostatni vrcholy na misto posledniho v pofadi, vekterem byly vybirany. 
At Center 

Dostupne pouze v fezimu vyberu vrcholu Vertex. Umisti vrcholy na stfedove misto vsech vybranych. 
At Cursor 

Dostupne pouze v fezimu vyberu vrcholu. Umisti vrcholy na pozici 3D kurzoru. 
Collapse 

This is a special option, as it might let "alive" more than one vertex. In fact, you will have as much remaining vertices as you had 
"islands" of selection (i.e. groups of linked selected vertices). The remaining vertices will be positioned at the center of their 
respective "islands". It is also available via the Mesh » Edges » Collapse menu option. . . 

Merging vertices of course also deletes some edges and faces. But Blender will do everything it can to preserve edges and faces only 
partly involved in the reunion. 

Automaticke spojovani 

Mod: editacni rezim 

Menu: Mesh » AutoMerge Editing 

The Mesh menu as a related toggle option: AutoMerge Editing. When enabled, as soon as a vertex moves closer to another one than 
the Limit setting (Mesh Tools panel, see below), they are automatically merged. 

Odstraneni duplicit 

Mod: editacni rezim 

Panel: Editing context —* Mesh Tools 

Klavesova zkratka: W » 4 or CtrlV » Remove doubles 

Menu: Mesh » Vertices » Remove Doubles, Specials » Remove Doubles or Vertex Specials » Remove Doubles 

Remove Doubles is a useful tool to simplify a mesh by merging vertices that are closer than a specified distance to each other. An 
alternate way to simplify a mesh is to use the Decimate modifier . 

Merge Distance 

Sets the distance threshold for merging vertices, in Blender units. 
Unselected 

Allows vertices in selection to be merged with unselected vertices. When disabled, selected vertices will only be merged with 
other selected ones. 



Oddeleni 

Roztrzeni 

Mod: editacni rezim 
Klavesova zkratka: V 
Menu: Mesh » Vertices » Rip 

Rip creates a "hole" into a mesh by making a copy of selected vertices and edges, still linked to the neighbor non-selected vertices, 
so that the new edges are borders of the faces on one side, and the old ones, borders of the faces of the other side of the rip. 
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Pnklady 



Blender CZ wiki PDF Manual conversion by Marco Ardito 




Hole created after using rip on vertex 




Result of rip with edge selection 
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Result of rip operation 



Omezeni 

Rip will only work when edges and/or vertices are selected. Using the tool when a face is selected (explicitly or implicitly), will return an 
error message "can't perform ripping with faces selected this way". If your selection includes some edges or vertices that are 
not "between" two faces (manifold), it will also fail with message "no proper selection or faces include". 

Vyplnene roztfzeni 

Mod: editacni rezim 

Klavesova zkratka: AltV 

Menu: Mesh » Vertices » Rip Fill 

Rip fill works the same as the Rip tool above, but instead of leaving a hole, it fills in the gap with geometry. 




Edges selected 
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Result of rip 



Split 

Mod: editacni rezim 

Klavesova zkratka: Y 

Menu: Mesh » Vertices » Split 

A quite specific tool, it makes a sort of copy of the selection, removing the original data if it is not used by any non-selected element. 
This means that if you split an edge from a mesh, the original edge will still remain unless it is not linked to anything else. If you split a 
face, the original face itself will be deleted, but its edges and vertices remain unchanged. And so on. 

Note that the "copy" is left exactly at the same position as the original, so you must move it (G) to see it clearly. . . 

Oddeleni 

Mod: editacni rezim 

Klavesova zkratka: P 

Menu: Mesh » Vertices » Separate 

This will separate the selection in another mesh object, as described here . 



Propojem vrcholu 



Mod: editacni rezim 
Klavesova zkratka: J 

Menu: Mesh » Vertices » Vertex Connect or CtrlV » Vertex Connect 

Vertex Connect takes two edges that share a face, and creates an edge between the two, splitting the face into two new faces. 




Selected vertices before 
connecting 




Two faces created from 
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Vertex Slide 



Mod: editacni rezim 

Panel: Editing context —» Mesh Tools 

Klavesova zkratka: ShiftV » Vertex Slide 

Menu: Mesh » Vertices » Vertex Slide or CtrlV » Vertex Slide 

Vertex Slide will transform a vertex along one of its adjacent edges. Use ShiftV to enter tool. Highlight the desired edge by moving 
the mouse, then confirm with LMB B. Drag the cursor to specify the position along the line formed by the edge, then LMB e again to 
move the vertex. There are three options available by holding the following keys: 

Snap to Midpoint o Shift 

Snap to Endpoint Alt 

Snap and Merge to Endpoint Control 




Positioning vertex 
interactively 




Repositioned vertex 



Vyhlazem (Smooth) 

Mod: editacni rezim 

Panel: Editing context —> Mesh Tools 

Klavesova zkratka: CtrlV » Smooth vertex 

Menu: Mesh » Vertices » Smooth, Specials » Smooth or Vertex Specials » Smooth 
This will apply once the Smooth Tool . 

Vytvoreni z vrcholu rod ice 

Mod: editacni rezim 

Klavesova zkratka: CtrIP 

Menu: Mesh » Vertices » Make Vertex Parent 

This will parent the other selected object(s) to the vertices/edges/faces selected, as described here . 

Pridani haku (Hook) 

Mod: editacni rezim 

Klavesova zkratka: CtrlH 

Menu: Mesh » Vertices » Add Hook 
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Adds a Hook Modifier (using either a new empty, or the current selected object) linked to the selection. Note that even if it appears in 
the history menu, this action cannot be undone in Edit mode - probably because it involves other objects... 

Misem ze tvaru, mnozem tvaru 

Mod: editacni rezim 

Klavesova zkratka: W » AltBlend from shape or CtrlV » Blend From Shape, and W » AltShape propagate or CtrlV » Shape 
Propagate 

Menu: (Vertex) Specials » Blend From Shape and Vertex Specials » Shape Propagate 
These are options regarding shape keys . 
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Upravy hran 

Modelovani a upravy hran v editacnim rezimu patfi k velice dulezitym oblastem modelovani. Bez znalosti modelovani tohoto typu je 
zfidkakdy mozne docilit kyzeneho cile modelu. Blender nabizi mnoho zpusobu, jak upravovat hrany objektu. Nasledujici kapitoly popisuji 
zakladniznich. 

Vytvofeni hrany/steny 

Mod: Edit mode 

Klavesova zkratka: F 

Menu: Mesh » Edges » Make Edge/Face 

Takto je vytvofena hrana, nebo stena podle vyberu pfedchozich prvku. Tento nastroj je jiz diskutovan v kapitole zakladu Zaklady 
editace . 

Nastaveni atributu hran 

Hrany maji nekolik vlastnosti ktere jim udili chovani po pouziti dalsich nsatroju. 
Mark Seam and Clear Seam 

Mode: Edit mode (Vertex or Edge select modes) 
Hotkey: CtrlEI NumPad and CtrlE2 NumPad 

Menu: Mesh » Edges » Mark Seam/Clear Seam (or the same options in Edge Specials menu) 

Seams are a way to create separations, "islands", in UV maps. See the UVTexturinq section for more details. These commands set 
or unset this flag for selected edges. 

Mark Sharp and Clear Sharp 

Mode: Edit mode (Vertex or Edge select modes) 
Hotkey: CtrlEI NumPad and CtrlE2 NumPad 

Menu: Mesh » Edges » Mark Seam/Clear Seam (or the same options in Edge Specials menu) 

The Sharp flag is used by the EdqeSplit modifier , which is part of the smoothing technics. As seams, it is a property of edges, and 
these commands set or unset it for selected ones. 

Adjust Bevel Weight 

Mode: Edit mode (Vertex or Edge select modes) 
Hotkey: Ctrh> ShiftE 

Menu: Mesh » Edges » Adjust Bevel Weight 

This edge property (a value between 0.0 and 1.0) is used by the | Bevel modifier to control the bevel intensity of the edges. This 
command enters an interactive mode (a bit like transform tools), where by moving the mouse (or typing a value with the keyboard) you 
can set the (average) bevel weight of selected edges. 

Crease SubSurf 

Mode: Edit mode (Vertex or Edge select modes) 
Hotkey: ShiftE 

Menu: Mesh » Edges » Crease SubSurf 

This edge property (a value between 0.0 and 1 .0) is used by the Subsurf modifier to control the sharpness of the edges in the 
subdivided mesh. This command enters an interactive mode (a bit like transform tools), where by moving the mouse (or typing a value 
with the keyboard) you can set the (average) crease value of selected edges. 

Posuv hrany 

Mode: Edit mode (Vertex or Edge select modes) 
Hotkey: CtrlE » 6 NumPad 

Menu: Mesh » Edges » Slide Edge (or the same option in Edge Specials menu) 

Slides one or more edges across adjacent faces with a few restrictions involving the selection of edges (i.e. the selection must make 
sense, see below.) 

EvenE 

Forces the edge loop to match the shape of the adjacent edge loop. You can flip to the opposite vertex using F. Use Alt Wheel B 
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to change the control edge. 

Flip F 

When Even mode is active, this flips between the two adjacent edge loops the active edge loop will match 
LMB B confirms the tool, and RMB L? or Esc cancels. 

This tool has a factor, which is displayed in the 3D View footer and in the Tool Shelf (after confirmation). A numerical value between -1 
and 1 can be entered for precision. 

In Proportional mode, Wheel 0, or <— and — ► changes the selected edge for calculating a proportion. Unlike Percentage mode, 
Proportional 

Holding Ctrl or - Shift control the precision of the sliding. Ctrl snaps movement to 1 0% steps per move and o Shift snaps movement to 
1 % steps. The default is 5% steps per move. 

Pouziti 

By default, the position of vertices on the edge loop move as a percentage of the distance between their original position and the 
adjacent edge loop, regardless of the edges' lengths. 




Repositioned edge loop 



Even mode 

Even mode keeps the shape of the selected edge loop the same as one of the edge loops adjacent to it, rather than sliding a 
percentage along each perpendicular edge. 

In Even mode, the tool shows the position along the length of the currently selected edge which is marked in yellow, from the vertex 
that as an enlarged red marker. Movement of the sliding edge loop is restricted to this length. As you move the mouse the length 
indicator in the header changes showing where along the length of the edge you are. 

To change the control edge that determines the position of the edge loop, use the Alt Wheel " to scroll to a different edge. 




Even mode enabled 
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Moving the mouse moves the selected edge loop towards or away from the start vertex, but the loop line will only move as far as the 
length of the currently selected edge, conforming to the shape of one of the bounding edge loops. 

Omezeni & Workarounds 

There are restrictions on the type of edge selections that can be operated upon. Invalid selections are: 
Loop crosses itself 

This means that the tool could not find any suitable faces that were adjacent to the selected edge(s). (Loop crosses) is an 
example that shows this by selecting two edges that share the same face. A face cannot be adjacent to itself. 

Multiple edge loops 

The selected edges are not in the same edge loop, which means they don't have a common edge. You can minimize this error 
by always selecting edges end to end or in a "Chain". If you select multiple edges just make sure they are connected. This will 
decrease the possibility of getting looping errors. 

Border Edge 

When a single edge was selected in a single sided object. An edge loop can not be found because there is only one face. 
Remember, edge loops are loops that span two or more faces. 

A general rule of thumb is that if multiple edges are selected they should be connected end to end such that they form a continuous 
chain. This is literally a general rule because you can still select edges in a chain that are invalid because some of the edges in the 
chain are in different edge loops. 



Rotace hranye 

Mode: Edit mode (Vertex or Edge select modes) 

Hotkey: CtrlE » Rotate Edge CW and CtrlE » Rotate Edge CCW 

Menu: Mesh » Edges » Rotate Edge CW / Rotate Edge CCW 

Rotating an edge clockwise or counter-clockwise spins an edge between two faces around their vertices. This is very useful for 
restructuring a mesh's topology. The tool can operate on one explicitly selected edge, or on two selected vertices or two selected 
faces that implicitly share an edge between them. 




Edge, rotated CW 



Pouziti vyberu sten 

To rotate an edge based on faces you must select two faces, [Adjacent selected faces), otherwise Blender notifies you with an error 
message, "error: could not find any select edges that can be rotated". Using either Rotate Edge CW or Rotate Edge CCW 
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will produce exactly the same results as if you had selected the common edge shown in (Selected edge rotated CWand CCW.). 

Smazani smycky hran 

Mode: Edit mode (Vertex or Edge select modes) 
Hotkey: X/Del » 7 NumPad 

Menu: Mesh » Edges » Delete Edge Loop (or Edge Loop option of the Erase menu) 

Delete Edge Loop allows you to delete a selected edge loop if it is between two other edge loops. This will create one face-loop 
where two previously existed. 

Note 

The Edge Loop option is very different to the Edges option, even if you use it on edges that look like an edge loop. Deleting an edge 
loop merges the surrounding faces together to preserve the surface of the mesh. By deleting a chain of edges, the edges are 
removed, deleting the surrounding faces as well. This will leave holes in the mesh where the faces once were. 



Limitations & Workarounds 

You can only delete one (part of) an edge loop at a time, else the tool will show you one of the error messages "loop crosses 
itself" or "was not a single edge loop". In general, the same restrictions as those of Edge Slide apply, see above for more 
details. 

Example 

The selected edge loop on the UV Sphere has been deleted and the faces have been merged with the surrounding edges. If the 
edges had been deleted by choosing Edges from the (Erase Menu) there would be an empty band of deleted faces all the way 
around the sphere instead. 




Selected edge loop 




Edge loop deleted 



Collapse 

Mode: Edit mode 

Hotkey: AltM » 3 NumPad 

Menu: Mesh » Delete » Edge Collapse 

This takes a selection of edges and for each edge, merges its two vertices together. This is useful for taking a ring of edges and 
collapsing it, removing the face loop it ran through. 
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Edge ring collapsed 



Edge Split 

Mode: Edit mode 
Hotkey: CtrlE » Edge Split 
Menu: Mesh » Edges » Edge Split 

Edge split is similar to the rip tool. When two or more touching interior edges, or a border edge is selected when using Edge split, a 
hole will be created, and the selected edges are duplicated to form the border of the hole 




Adjacent face moved to reveal hole left by 
split 
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Nasledujici nastroje jsou urceny pro upravy a manipulace se stenami (tj. plochami v sit'ovine objektu, ktere jej ohranicuji). 

Vytvafeni stenes 

Vytvoreni hrany/steny 

Mode: Edit mode 
Hotkey: F 

Menu: Mesh » Faces » Make Edge/Face 

This will create an edge or some faces, depending on your selection. It is detailed in the Basic Editing page . 
Vyplneni 
Mode: Edit mode 
Hotkey: AltF 

Menu: Mesh » Faces » Fill/Beautify Fill 

The Fill option will create triangular 'faces from any group of selected edges or vertices, as long as they form one or more complete 
perimeters. These triangles are not always created "in the best way" it is possible (there might results in long and thin triangles) - but I 
don't know the algorithm used by this tool... 




Filled using fillAltF 



Krasne vyplneni 

Mode: Edit mode 
Hotkey: Alt© ShiftF 

Menu: Mesh » Faces » Fill/Beautify Fill 

Beautify Fill works only on selected existing faces. It rearrange selected triangles to obtain more "balanced" ones (i.e. less long thin 
triangles). 
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Text converted to a mesh 




Result of Beauty Fill.Alt 
ShiftF 



Konverze ctyf uhelniku na trojuhelniky 

Mode: Edit mode 
Hotkey: CtrIT 

Menu: Mesh » Faces » Convert Quads to Triangles or Face Specials » Triangulate 

As its name intimates, this tool converts each selected quadrangle into two triangles. Remember that quads are just a set of two 
triangles. 

Konverze trojuhelniku na ctyf uhelniky 

Mode: Edit mode 

Panel: Mesh Tools (Editing context) 
Hotkey: AltJ 

Menu: Mesh » Faces » Convert Triangles to Quads 

This tool converts the selected triangles into quads by taking adjacent tris and removes the shared edge to create a quad, based on a 
threshold. This tool can be performed on a selection of multiple triangles. 

This same action can be done on a selection of 2 tris, by selecting them and using the shortcut F, to create a face, or by selecting the 
shared edge and dissolving it with the shortcut X » Dissolve. 

To create a quad, this tool needs at least two adjacent triangles. If you have an even number of selected triangles, it is also possible 
not to obtain only quads. In fact, this tool tries to create "squarishest" quads as possible from the given triangles, which means some 
triangles could remain. 




Before converting tris to 
quads 
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After converting tris to quads, 
with a max angle of 30 



All the menu entries and hotkey use the settings defined in the Mesh Tools panel: 
Max Angle 

This values (between 0 and 180) controls the threshold for this tool to work on adjacent triangles. With a threshold of 0.0, it will 
only join adjacent triangles that form a perfect rectangle (i.e. right-angled triangles sharing their hypotenuses). Larger values are 
required for triangles with a shared edge that is small, relative to the size of the other edges of the triangles. 

Compare UVs 

When enabled, it will prevent union of triangles that are not also adjacent in the active UV map. Note that this seems to be the 
only option working . . . 
Compare Vcol 

When enabled, it will prevent union of triangles that have no matching vertex color. I'm not sure how this option works - or even if 
it really works... 
Compare Sharp 

When enabled, it will prevent union of triangles that share a "sharp" edge. I'm not sure either if this option works, and what is the 
"sharp" criteria - neither the Sharp flag nor the angle between triangles seem to have an influence here... 
Compare Materials 

When enabled, it will prevent union of triangles that do not use the same material index. This option does not seem to work 
neither... 



Solidify 

Mode: Edit mode 
Hotkey: CtrIF » Solidify 
Menu: Mesh » Faces » Solidify 

This takes a selection of faces and solidifies them by extruding them uniformly to give volume to a non-manifold surface. This is also 
available as a Modifier . After using the tool, you can set the offset distance in the Tool Palette. 

Thickness 

Amount to offset the newly created surface. Positive values offset the surface inward relative to the normals. Negative values 
offset outward. 



Mesh before solidify 




Solidify with a positive 
thickness 
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Solidify with a negative 
thickness 



Rotace hran 

Mode: Edit mode 

Menu: Mesh » Faces » Rotate Edge CW 

This command functions the same edge rotation in edge mode. 

It works on the shared edge between two faces and rotates that edge if the edge was selected. 




Two faces selected 




After rotating edge 

See Rotate Edge CW / Rotate Edge CCW for more information. 

Normaly 

As normals are mainly a face "sub-product", we describe there few options here also. 
See Smoothing for additional information on working with face normals. 

Preklopeni smeru 

Mode: Edit mode 
Hotkey: W » Flip Normals} 

Menu: Mesh » Normals » Flip or Specials » Flip Normals 

Well, it will just reverse the normals direction of all selected faces. Note that this allows you to precisely control the direction (not the 
orientation, which is always perpendicular to the face) of your normals, as only selected ones are flipped. 

Pfepocitani normal 
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Hotkey: CtrIN and Ctrl 

Menu: Mesh » Normals » Recalculate Outside and Mesh » Normals » Recalculatelnside 

These commands will recalculate the normals of selected faces so that they point outside (respectively inside) the volume that the face 
belongs to. This volume do not need to be closed. In fact, this means that the face of interest must be adjacent with at least one non- 
coplanar other face. For example, with a Grid primitive, neither Recalculate Outside nor Recalculate Inside will never modify its 
normals... 
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Vytlacem/vytazeni (Push/Pull) 

Podobne jako zplosteni, zcvrknuti obsahuje tato transformace posuv vybranych elementu podel spojnice mezi nimi a prumerneho 
stfedu vyberu.Vsechny translace jsou podle stejne hodnoty a jsou ovladany mysi. JE to podobne jako u transformace skalovani, ale 
elementyjsou timto efektem vice deformovany. 

Je samozfejme mozne pfed pusobenim deformace vyuzit kontrolu nad jednotlivymi osami (zamek os x.y,z, Axis Locking) , a tak 
ponechat pusobeni efektu pouze ve smerujedne, nebo dvou os. 




Vytazena sit' pomoci zaporneho 
parametru 



Stlacena sit' pomoci kladneho 
parametru 



Pokfiveni (Warp) 

Mod: Edit mode 

Klavesova zkratka: o ShiftW 

Menu: Mesh/Curve/Surface » Transform » Warp 

Transformace typu Warp je uzitecna ve velice specifickych ph'padech. Pusobitak, ze vybrane prvky pokrivi okolo 3D kurzoru. (vzdy 
podle 3D kurzoru, nastaveni pivotu nema vliv). Okamzyity vliv pokfiveni je videt ihned. Body, ktere jsou vyrovnany svisle s kurzorem 
zustanou na svem miste. Vzdalenost kazdeho bodu od 3D kurzoru mereno horizontalne odpovida polomeru kruznice, po ktere 
budou body deformovany. Hodnota parametru pokfiveni 360 pokrivi a zkrouti objekt natolik, ze se podoba kruznici s tim, ze puvodni 
spojnice vrcholu zustavaji spojnicemi.. 

Pfed pouzitim tohoto defomracniho nastroje umistete kurzor do mist, kolem kterych se ma deformace provest. Aktivujte nastroj, a pak 
pfemistete kurzor nebo zadejte hodnotu pokfiveni.. 

Pffklad 

Valec je pokfiveny do polokruhoveho tvaru 

• Pfepnete pohled na pudorys a pfemistete sit' objektu mimo 3D kurzor. Tato vzdalenost definuje polomer efektu pokfiveni. 

• Pfepnete se do editacniho rezimu pomoci Tab) a pro vyber vsech vrcholu stisknete A. Dale stisknete ShiftW, a tim je 
aktivovan tranfomacni nastroj pokfiven-Warp. 
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Valec pfed pusobenim 
zkrouceni. 




Valec pokfiven velkym uhlem. 



Smykani, zkoseni (Shear) 

Mode: Edit mode 
Hotkey: CtriAlft Shifts 

Menu: Object/Mesh/Curve/Surface » Transform » Shear 

Transformace typu Shear (dale jen "smyk") pouziva posuvu elementujako jsou vrcholy, hrany, fidici body veditacnim rezimu. Podobne 
jako ostatnitransformacni nastroje vyuziva prostor pohledu a bod pivot. "Smykani" probiha podel pohledove osy x prochazejici bodem 
pivotu. Vsechno, co je "nad" touto osou (tj. ma kladnou hodnotu osy y) se bude posouvat ve stejnem smeru jako kurzor mysi (ale vzdy 
soubezne s osou x). A vsechno, co je pod touto osou x se bude pfesouvat ve smeru opacnem. 

Kdyz se efekt stane aktivni, pohybujte interaktivne mysi a tim ridite zkoseni. Pokud pozadujete, aby efekt byl ucinny i na jine nezli 
horizontalni urovni, kliknete MMB "J a pfesuhte kurzor mysi nahoru a dolu. Nebo pouzijte numerickou hodnotu od 0 do nekonecna. Pro 
ukonceni stisknete LMBC 




pfed smykanim 
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svisle smykani 



Do koule (To Sphere) 

Mod: Edit modes 

Panel: Mesh Tools (Editing context) 

Klavesova zkratka: o ShiftAltS 

Menu: Mesh/Curve/Surface » Transform » To Sphere 

Tento pfikaz "zakulati" vybrane sit'ove prvky, nebo objekty. Pusobi pomoci vypocteni prumerne pozice prvku a pfesune je k teto pozici 
o prumemou vzdalenost od stfedu. Pfi pouziti parametru 1 jsou vsechny vrcholy umisteny do stejne vzdalenosti od tohoto bodu, dojde k 
vytvofeni kuloveho tvaru. 

Kdyz se stane nastroj aktivni, pfesunujte interaktivne mysi hodnotu zkresleni, anebo pfimo vepiste hodnotu ov rozsahu od 0 do 1 . 
Priklad 

Nejprve vytvofte krychli pomoci Cube . 

• Pro pfepnuti do editacniho rezimu stisknete *♦ Tab. 

• ujistete se, ze jsou vybrane vsechny vrcholy site krychle - dvojitym stiskem A. Po te pfejdete do editovanikontextu stiskem F9. 
Nyni uvidite panel Mesh Tools. 

• Rozdelte (Subdivide) krychli stiskem tJacitka Subdivide v liste nsatroju Mesh Tools, anebo pomoci menu W » Subdivide. Muzete 
delit sit' kolikrat je potfeba. Samozfejme pfi velkem poctu rozdeleni bude vysledna sit' hladsi. 

• Nyni stisknete u ShiftAltS a pfesunujte interaktivne myst hodnotu zkresleni, nebo proporce "sferifikace" (zakulaceni), anebo 
pfimo vepiste hodnotu jako "1 .000" a tim ovefite, ze efekt zkresleni bude stejny jako popsano nize - pouzitim bodu pivot, tj. 
stfedu (medianu - Median Point). 

• Altemativne muzete pouzit tlacitko "Do koule" (To Sphere) v panelu Mesh Tools. Vyberte "100" pro vytvofeni koule. Zde nelze 
pfemistit 3D kursor - a tak neziskate kouli, ale jen cast. . . 




Rozdeleni krychle, pfed efektem 



Details, info, download: http://amrc.altervista.org 



Page 124 of 361 




Details, info, download: http://amrc.altervista.org 



Page 125 of 361 



Doc:2.6/Manual - BlenderWiki (09/10/2014) -Rotace hran Blender CZ wiki PDF Manual conversion by Marco Ardito 

Zrcadlo 

Mod: Edit mode 
Klavesova zkratka: CtrIM 

Menu: Mesh » Mirror » Desired Axis (pozadovana osa) 

Nastroj zrcadlo zrcadli zvolene prvky podel vybrane osy. Nastroj v editacni rezimu funguje podobne jako zrcadleni objektu Mirroring in 
Object mode . Funkce je naprosto identicka jako skalovani s faktorem -1 , kdy vrcholy, hrany a steny jsou zrcadleny podle pivotu a 
smeru vybrane osy s tim, ze operace Zrcadlo je rychlejsi a sikovnejsi. 

Po te, to se nastroj stane aktivnim, je mozne vybrat pozadovanou osu pro zrcadleni zadanim x,y, nebo z. 

Je mozne take interaktivne zrcadlitgeometricke prvky podrzenim MMB * za soucasneho tazeni pozadovanym smerem zrcadleni. 
Osy symetrie (symetraly) 

For each transformation orientation, you can chose one of its axis along which the mirroring will occur. 

As you can see the possibilities are infinite and the freedom complete: you can position the pivot point at any location around which 
we want the mirroring to occur, chose one transformation orientation and then one axis on it. 

Pivot point 

Pivot points must be set first. Pivot points will become the center of symmetry. If the widget is turned on it will always show where the 
pivot point is. 

On (Mirror around the Individual Centers. . .) the pivot point default to median point of the selection of vertices in Edit mode. This 
is a special case of the Edit mode as explained on the pivot point page . 




Mesh before mirror. 




Mesh after mirrored along X axis 



On (Mirror around the 3D Cursor. . .) the pivot point is the 3D Cursor, the transformation orientation is Local, a.k.a. the Object space, 
and the axis of transformation is X. 




Mesh before mirror. 
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Mesh after mirrored along X axis using the 
3d cursor as a pivot point 



Transformation orientation 

Transformation Orientations are found on the 3D area header, next to the Widget buttons. They decide of which coordinate system will 
rule the mirroring. 
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Hubnuti a tloustnuti podel normal 
Mod: editacni rezim 
Panel: Mesh Tools (Editing context) 
Klavesova zkratka: AltS 

Menu: Mesh » Transform » Shrink/Fatten Along Normals 

Tento nastroj umoznuje provadet posouvani vybranych vrcholu, hran a sten podel jejich normal (kolmice na povrch) a tim je celkove 
zpusobeno prostorove "tloustnuti", nebo "hubnutf daneho objektu, respektive jeho vybranych casti. 

Tento transformacni nastroj nebere ohledy na umisteni pocatku - pivotu, nebo na aktualni orientaci objektu v prostoru. 




Puvodni sit'ovina pfed 
hubnutim/tloustnutim 




Naduta hlava pouzitim 
kladneho cisla 




Smrstena hlava zapornym 
cislem 
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Uhlazeni (Smooth) 
Mod: editacni rezim 

Panel: Mesh Tools (Editing context, F9) 
Klavesova zkratka: CtrlV » Smooth vertex 
Menu: Mesh » Vertices » Smooth vertex 

Tento nastroj zaobli a vyhladi vybrane komponenty zprumerovanim uhlu mezi stenami povrchu. Porch telesa je po pouziti funkce hladsi, 
ma oblejsi vsechny hrany /pro pfedstavu je mozne zkusit mnohonasobne uhlazovani krychle. Po nekolika krocich se postupne z krychle 
"stava" obly objekt podobny kouli). 

Na pouziti nastroje je k dispozici volba Tool Shelf: 

Number of times to smooth 

pocet iteraci (pruchodu) vyhlazeni 

Axes 

Omezeni efektu pouze na nektere osy. 




po uhlazeni deseti iteracemi 



Laplaceovo uhlazeni 

Mod: editacni rezim 

Klavesova zkratka: W » Laplacian Smooth 

Detaily jsou uvedeny v kapitole Laplaceuv uhlazovaci modifikator . 

Laplaceovo uhlazeni je pouzivano jako alternativa uhlazovaciho algoritmu, ktera dava lepsi vysledky s mensimi zmenami site jako 
celku. Laplaceovo uhlazeni je bud' tato jednorazova operace nad siti, nebo take jako nedestruktivni modifikator. 

Poznamka 

Uhlazovaci modifikator , ktery je omezeny pouze na skupinu vrcholu (Vertex Group) je nedestruktivni altemativou uhlazovacimu nastroji 
"smooth tool". 

Realne uhlazeni versus Stinove uhlazeni 

Nezamehujte tyto dva nastroje. Stinove uhlazeni je popsano na teto strance . Obe funkce nedelaji stejnou cinnost! Tento nastroj 
upravuje samotnou sit', redukuje ostrost hran, zatimco nastaveni Set Smooth/AutoSmooth je pouze nastaveni rizeni zpusobu stinovani 
povrchu, vytvafeni iluze hladkosti - ale bez modifikace samotne site. 
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Mod: Edit mode 

Panel: Mesh tools panel (Editing context) 
Poznamka 

Noise (sum) je zastarala funkce. Nedestruktivni alternativou je funkce DisplaceModifier. ktera je vice flexibilnejsi cestou realizace 
techto efektu. Hlavni vyhodou modifikatoru je, ze jeho pusobeni je vratne a muze byt kdykoli zruseno, a tak je mozne precizne urcovat 
stupefi a smer pusobeni a 'tohoto posouvneho modifikatoru. 
Viztake krajina mravence: add-on . 

Funkce Sum umozhuje rozprostfidat vrcholy site pomoci hodnot stzup'nu sedi v pfipade prvniho slotu textury materialu, ktery je pfipojen 
ke zpracovavanemu objektu. 

Sit' tak musi mit pfifazeny material a texturu. 

Funkce Sum pouze rozprostira vrcholy posuvem pouze v oze ±Z. 

Sum trvale modifikuje sit' v souladu s testurou materialu. Kazde kliknuti prida sit'. Pro vytvofeni docasneho fektu mapujte texturu na cas 
mimo renderovani. V objektovem/editacnim rezimu se bude objekt jevit normalne, ale bude renderovan deformovane. 

Deformace muze byt fizena upravou hodnot v panelu Mapping, anebo pfimo v panelu textury. (t.j. Clouds-mraky, Marble-mramor, atp.) 




sit' po pfidanisumua s pouzitim zakladni 
textury mraku (cloud) 
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Nastroje duplikace siti 

Tato cast zahrnuje dalsi nastroje pro duplikaci siti umoznujici pfidavat dodatecne geometricke tvary telesum. 

• Duplikace geometrie . 

• Vytazeni- Extruze . 

• Roztoceni - Spin . 

• Zkrouceni - Screw. 



Vicenasobne pohledy 

Pokud vyuzivate jeden z duplikacnich nastroju vz panelu Mesh Tools, Blender nedokaze urcit, v jakem z vice otevfenych pohledu 
chcete nastroj pouzit. Pro tyto nastroje je dulezity urceny pohled a dokud neni aktivovan, kurzor je opfedeny sadou otazniku (to je 
hezky pfeklad, ze?) - pak pouze staci kliknout do pohledu, ktery chcete vyuzit. 
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Mode: Edit rezim 
Hotkey: ShiftD 
Menu: Mesh » Duplicate 

Tento nastroj jednoduse duplikuje vybrane elementy bez vytvoreni nejake vazby, linky s ostatnimi castmi site (narozdil napfiklad od 
funkce extrude-protazeni). Duplikatje umisten na stejnem miste jako original s tim, ze zustane vybran pouze duplikat a kurzor je 
pfepnut do rezimu pfesunu (a tim je mozne okmazite zkopirovany element pfesouvat). 

V nastrojove liste Tool Shelf je nastavent pro Vektor posuvu, Proporcni editaci, rezim duplikace (non-functional?) a omezeni os - Axis 
Constraints. 

Duplikovane prvky odpovidajistejne skupine vrcholu (vertex groups ) jako jejich originaly. Opine stejne i pro materialove popisy 
( material indices ), ostron hran (Sharp) a pfiznaky Seam a dalsi vlastnosti vrocholu/hran/sten. . . 
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Vytahnout region 

Mod: Edit mode 
Panel: Mesh Tools » Extrude 
Klavesova zkratka: E or AltE 
Menu: Mesh » Extrude Region 

Jednim z velice uzivanych nastroju pfi modelovani site je nastroj Vytazeni - Extrude. Umozhuje vytvofeni soubeznych sten, hran, valcu z 
kruhu, a podobne. Je jeden z nejvice vyuzivanych nastroju v Blenderu vubec. Pouziti Extrude je jedonduche, pfimocare a velice 
efektivnL 

Vyber prvku je vytazen podel spoecne normaly vybranych prvku. V kazdem pripade muze byt smerovan smer vytazeni (vytahovani) 
podil konkretni osy (tj. X omezi na posuv podel X, podobne ShiftX na rovinu YZ.. Pokud vytahujeme prvek objektu podel normaly a 
pozadujeme na pfiklad omezeni na smer vytazeni osou Z, musime stisknout Z dvakrat. Poprve pro uvolneni implicitne nastaveneho 
pohybu podel norrmaly a podruhe urceni smeru Z.. 




Vybrana stena behem vytahovani a s nastavenim osy Z 



Pfestoze proces vytazeni je docela intuitivni, nektere principyjsou diskutovany dale: 

• Algoritmus urcuje venkovni smycku k vytazeni. To je jaky pocet vybranych hran bude vytazen a zmenen do sten. Implicitne (viz 
nize) algoritmus urci, ze hrany odpovidajici dvema, nebo vice stenam je interni a tak neni soucasti smycky.. 

• Hrany ve smycce hran nse pozmeni ve stenu.. 

• If the edges in the edge-loop belong to only one face in the complete mesh, then all of the selected faces are duplicated and 
linked to the newly created faces. For example, rectangles will result in parallelepipeds during this stage. 

• In other cases, the selected faces are linked to the newly created faces but not duplicated. This prevents undesired faces from 
being retained "inside" the resulting mesh. This distinction is extremely important since it ensures the construction of consistently 
coherent, closed volumes at all times when using Extrude. 

• When extruding completely closed volumes (like e.g. a cube with all its sixfaces), extrusion results merely in a duplication, as the 
volume is duplicated, without any link to the original one. 

• Edges not belonging to selected faces, which form an "open" edge-loop, are duplicated and a new face is created between the 
new edge and the original one. 

• Single selected vertices which do not belong to selected edges are duplicated and a new edge is created between the two. 
Individuals vytazeni 

Mode: Edit mode 

Panel: Mesh Tools » Extrude Individual 
Hotkey: AltE 

Menu: Mesh » Extrude Individual 

Extrude Individual allows you to extrude a selection of multiple faces as individuals, instead of as a region. The faces are extruded 
along their own normals, rather than their average. This has several consequences: first, "internal" edges (i.e. edges between two 
selected faces) are no longer deleted (the original faces are). 




Vytazeni pouze hran a vrcholu 
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Hotkey: AltE 

If vertices are selected while doing an extrude, but they do not form an edge or face, they will extrude as expected, forming a non- 
manifold edge. Similarly, if edges are selected that do not form a face, they will extrude to form a face. 




Single vertex extruded 




Single edge extruded 

When a selection of vertices forms an edge or face, it will extrude as if the edge was selected. Likewise for edges that form a face. 

To force a vertex or edge selection to extrude as a vertex or edge, respectively, use AltE to access the Extrude Edges Only and 
Vertices Only. 




Vybrane vrcholy 




Vytazeni pouze vrcholu 
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Vybrane hrany 




Vytazeni pouze hran 



Details, info, download: http://amrc.altervista.org 



Page 135 of 361 



Doc:2.6/Manual - BlenderWiki (09/10/2014) -Pfiklady Blender CZ wiki PDF Manual conversion by Marco Ardito 

Vsazeni (Inset) 
Mod: Edit mode 
Klavesova zkratka: I 

Menu: Mesh » Faces » Inset nebo CtrIF » Inset 



Tento nastroj pouzrva prave vybranych sten a vytvofi dalsi steny vsazene do vybranych s nastavitelnou tloust'kou a hloubkou. Hloubku 
vsazeni je mozne urcit pomoci modalniho okna podrzenim Ctrl. 




Vyber sten pro vsazeni Vyber sten se vsazenim 



Volby 



Boundary 




Select Outer 



Nastaveni operace Inset 
Boundary 

Okraj. Urcuje, zdali bude mit vsazeni otevfene hrany, ci nikoli. 
Offset Even 

Vyrovnany. Mef itko posuvu urcujici tloust'ku. 
Offset Relative 

Mefitko posuvu podle obklopujicigeometrie. 
Thickness 

Nastaveni tloust'ky vsazeni. 
Depth 

Zvdvizeni nebo snizeni noveho vsazeni pro pridani "hloubky". 
Outset 

Vytvofi outset spise nezli vsazeni. 
Select Outer 

Pfepina, ktera strana vsazeni bude po operaci aktivni. 
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Spin (roztoceni) 
Mod: Edit mode 

Panel: Mesh Tools (Editing kontext) 

Pouztim nastroje Spin je mozne vytvofit skupinu objektu, ktere budou vytvafet on a lathe (ztohoto duvodu je nekdy proces popisovan 
slovy "lathe "-tool nebo "sweep"-tool). V podstate jde o druh cirkularniho protazeni vybranych prvku s centrovanim v kurzoru 3D a torace 
kolem osy kolme na rovinu pohledu.... 

• Bod pohledu urci osu, kolem ktere bude roztaceni uskutecneno. . . 

• Centrem rotace je pozice kurzoru 3D. 

Zde je jeho nastaveni: 
Steps (kroky) 

Urcuje kolika kopiemi dokola bude uskutecneno roztoceni ("sweep"). 

Dupli 

Pokud je zapnuto, zustanou po rotaci puvodne vybrane prvky oddelenou skupinou v siti (tj. nepfipojene k vysledku operace). 
Angle (uhel) 

surcuje uhel roztoceni ve stupnich(t.j. nastaveni 180 ° pro polovinu otocky). 
Center 

Urcuje stfed roztoceni. Implicitne vyuzije pozici kurzoru. 
Axis (osy) 

Urcuje osy roztoceni. Implicitne vyuzije osy pohledu. 



Pnklady 




Profil sklenice. 



First, create a mesh representing the profile of your object. If you are modeling a hollow object, it is a good idea to thicken the outline. 
(Glass profile) shows the profile for a wine glass we will model as a demonstration. 

In Edit mode, with all the vertices selected, access the Editing context (F9). Set the Degr numeric field to a full 360° sweep. 
We will be rotating the object around the cursor in the top view, so switch to the top view with 7 NumPad. 




Glass profile, top view in Edit mode, just 
before spinning. 



Place the cursor along the center of the profile by selecting one of the vertices along the center, and snapping the 3D cursor to that 
location with Shifts » Cursor -> Selection. {Glass profile, top viewin Edit mode, just before spinning) shows the wine glass profile 
from top view, with the cursor correctly positioned. 

Click the Spin button. If you have more than one 3D view open, the cursor will change to an arrow with a question mark and you will 
have to click in the window containing the top view before continuing. If you have only one 3D view open, the spin will happen 
immediately. (Spun profile) shows the result of a successful spin. 
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Uhel 




Spun profile using an angle of 360 
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Result of Dupli enabled 



Spojit duplikaty 




Zdvojene vrcholy 



Operace roztoceni ponecha vrcholy podel profilu. Je mozne vybrat vsechny vrcholy pomoci zkratky (B) zobrazene v (Seam vertex 
selection) a pouzit operaci odstraneni duplicit - Remove Doubles. 

Notice the selected vertex count before and after the Remove Doubles operation (Vertex count after removing doubles). If all goes 
well, the final vertex count (38 in this example) should match the number of the original profile noted in (Mesh data - Vertex and face 
numbers). If not, some vertices were missed and you will need to weld them manually. Or, worse, too many vertices will have been 
merged. 

Merging two vertices in one 

To merge (weld) two vertices together, select both of them by o Shift RMB 0 clicking on them. Press S to start scaling and hold down 
Ctrl while scaling to scale the points down to 0 units in the X, Yand Z axis. LMB B to complete the scaling operation and click the 
Remove Doubles button in the Buttons window, Editing context (also available with W » Remove Doubles). Alternatively, you can use 
W » Merge from the same Specials menu (or AltM). Then, in the new pop-up menu, choose whether the merged vertex will be at the 
center of the selected vertices or at the 3D cursor. The first choice is better in our case! 



Prepocitani normal 

All that remains now is to recalculate the normals to the outside by selecting all vertices, pressing CtrIN and validating Recalc Normals 
Outside in the pop-up menu. 
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poznamka k vyrazu "skroutit" 
Zkroutit nebo skroutit? 

Publikovano: 11.4. 2007 v 13.26 Zafazen do: Cestina pod lupou Autor Dalibor Behiin 

Ktera ztechto variant je spravne? Spravne jsou obe podoby, ale nelze je zamenovat. Majiodlisny vyznam. 

Slovo zkroutit znamena „kroucenim dostat do nepfirozene podoby nebo polohy". Mohu tedy napriklad nekomu zkroutit ruku za zady. 

Naproti tomu skroutit znaci vedome skrouceni za nejakym ucelem (podle slovniku „kroucenim vytvofit") - napriklad muzeme z nekolika 
vlaken skroutit provaz. 

-Quark66 19:14. 1 January 2014 (CET)(Sign) 
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Nastroje pro rozdelovani site 

Rozdelovani pfidava celkovou jemnost povrchu rozfezavanim existujicich povrchu a hran na mensi casti. System Blender disponuje pro 
tuto cinnost nekolika nastroji, jako jsou: 

Rozdeleni (Subdivide) 

Deleni sten a hran na mensi celky. 
Rozdeleni smyckou 

Vlozi smycku z novych hran mezi existujici. 
Spojeni vrcholu 

Propoji vybrane vrcholy s hranami, ktere rozdeluji povrchy. 
Rozdeleni nozem 

Interaktivnim zpusobem feze hrany a steny. 
Zkoseni (Bevel) 

Oddeluje hrany nebo vrcholy do rozpolozeni ploch nebo zaobleni. 
Pfeklad slova "Bevel" do jazyka ceskeho 

do cestiny je mnohoznacny, ale presto vystihuje podstatu tohoto nastroje. Jde o "obrouseni" hrany s tim, ze jako v prakticke situaci pfi 
brouseni telesa vznika novy povrch. 

(ze slovniku En-Cz: bevel - kosouhly, sikmy, faseta (tech.), pokosnik (tech.), sklon (tech.), srazena hrana (tech.), ukos (tech.), zesikmit, 
zesikmeny (pfid.jm.), zesikmeni, sikmy, kosy, srazeny, zkosit, srazit hranu, fasetovat, kuzelovy, sefiznout, sikma plocha, sikmo 
ufiznout, zkoseni. 

comment here: Quark66 05:1 7, 27 July 201 3 (CEST) 
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Oddeleni 
Mod: Edit mode 

Panel: Mesh Tools (Editing context) 
Klavesova zkratka: W » 1 NumPad/2 NumPad 

Menu: Mesh » Edges » Subdivide, Specials » Subdivide/Subdivide Smooth 

Oddeleni rozdeluje vybrane hrany a steny jejich rozpulenim a pridanim nezbytnych dalsich vrcohu a hran. Pfitom system dodrzuje 
nekolik pravidel, jako: 

• Pokud je vybrana jedna hrana (Tri mode), trojuhelniky jsou rozdeleny na trojuhelniky, ctverce do tfi trojuhelniku. 

• /Pokud jsou vybrany dve hrany: 

° a pokud je stena trojuhelnik, je nova hrana vytvofena mezi dvema novymi vrcholy. Trojuhelnik je rozdelen na trojuhelnik a 
ctyfuhelnik. 

o a pokud je stena ctyfuhelnik a hrany jsou sousedici, dostavame tfi mozne chovaniv zavislosti na nastaveni typu fezu roku 

(Corner Cut Type) (v menu drop-down za tlacitkem Subdivide v panelu nsatroju siti (Mesh Tools). DEtaily viz nize. 
o a pokud je stena ctyfuhelnik a hrany jsou protilehle, ctyfuhelnik je pouze rozdelen ve dva hranou spojujici nove vrcholy. 

• POkud jsou vyvrany tfi hrany jedne steny: 

o a stena je trojuhelnik, znamena to, ze je vybrana cela stena, ktera je rozdelena na styfi mensi trojuhelniky. 
o Pokud je stena ctyfuhelnik, jsou nejprve rozdelsny ptrotilehle hrany. Pak je delena "stfednf hrana podle toho, jake "pod- 
ctyfuhelniky" vzniknou. 

• Pokud jsou vybrany ctyfi hrany jedne steny, je plocha rozdelena do ctyf mensich ctyfuhelniku. 



Volby 

Volby jsou dostupne v panelu nsatroj Tool Panel tesne po spusteni nastroje; 
Pocet fezu (Number of Cuts) 

Specifikuje pocet uskutecnenych fezu na jednu hrany. Pfednastavena je hodnota 1 , tedy deleni na dves casti. Hodnota 2 
znamena deleni na tfi casti atd. 

Vyhlazeni (Smoothness) 

Displaces subdivisions to maintain approximate curvature, The effect is similar to the way the subdivision modifier might deform 
the mesh. 




Sit' pfed rozdelenim Rozdeleni bez vyhlazovani a s vyhlazovanim = 1 .000 



Quad/Tri Mode 

Poskytuje rozdeleni na trojuhelniky namisto polygonu. (viz priklady nize). 
Typ fezu rohem 

This drop-down menu controls the way quads with only two adjacent selected edges are subdivided 
Fan 

the quad is sub-divided in a fan of four triangles, the common vertex being the one opposite to the selected edges. 
Innervert 

(i.e. "inner vertex"), The selected edges are sub-divided, then an edge is created between the two new vertices, creating a 
small triangle. This edge is also sub-divided, and the "inner vertex" thus created is linked by another edge to the one 
opposite to the original selected edges. All this results in a quad sub-divided in a triangle and two quad. 

Path 

First an edge is created between the two opposite ends of the selected edges, dividing the quad in two triangles. Then, 
the same goes for the involved triangle as described above. 
Straight Cut 

Currently non functioning- 




Fan cut type Innervert cut type Path cut type 
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Fractal 

Displaces the vertices in random directions after the mesh is subdivided 




Plane before subdivision Regular subdivision 



Same mesh with fractal 
added 



Along Normal 

Causes the vertices to move along the their normals, instead of random directions 



Along normal set to 1 



Random Seed 

Changes the random seed of the noise function, producing a different result for each seed value. 




Same mesh with a different 
seed value 



Pfiklady 

Dale nasleduji ruzne pfiklady ilustrujiciruzne moznosti procesu Subdivide a Subdivide Multi s ponechanym vyberem po rozdeleni. 




The sample mesh. 



Jedna hrana 
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Quad/Tri Mode 



Dva trojuhelniky 




Quad/Tri Mode 



Dve protilehle hrany ctyfuhelniku 
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Quad/Tri Mode 



Dve sousedici hrany ctyfuhelniku 




Quad/Tri Mode 
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Quad/Tri Mode 



Tri hrany 




Quad/Tri Mode 



Rezim "Tri mode" 




Details, info, download: http://amrc.altervista.org 



Page 146 of 361 



Doc:2.6/Manual - BlenderWiki (09/10/2014) -Priklady 



Blender CZ wiki PDF Manual conversion by Marco Ardito 




Quad/Tri Mode 



Ctyfuhelnik/ctyfi hrany 




Quad/Tri Mode 



Vicenasobne deleni 




Ctyfuhelnik se dvema fezy 
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Mod: Edit mode 

Panel: Editing context —* Mesh Tools 
Klavesova zkratka: CtrlR 



| in progress izzi 10% | pfekladam... 

Rozdeleni smyckou (Loop Cut) rozdeli povrchy telesa vlozenim nove smycky, jejtz jednotlive casti jako hrany rozdeli obepipane steny. 
Nastroj je interaktivnia obswahuje dva kroky: 

Vyuziti 

Predzobrazeni stfihu 

After the tool is activated, move the cursor over a desired edge. The cut to be made is marked with a magenta colored line as 
you move the mouse over the various edges. The to-be-created edge loop stops at the poles (tris and ngons) where the existing 
face loop terminates. 

Posun nove vybrane smycky 

Once an edge is chosen via LMB B, you can move the mouse along the edge to determine where the new edge loop will be 
placed. This is identical to the Edge Slide tool . Clicking LMB ? J again confirms and makes the cut at the pre-visualized location, 
or clicking RMB 'forces the cut to exactly 50%. This step is skipped when using multiple edge loops (see below) 




mesh before inserting edge 
loop 




Preview of edge loop 
location 




Interactive placement of 
edge loop between adjacent 
loops 



Volby 

Volby jsou dostupne pokud je nastroj prave pouzrvan a jsou zobrazeny v hlavicce pohledu 3D 
Even E 

Only available for single edge loops. This matches the shape of the edge loop to one of the adjacent edge loops. (Detaily viz 
Edge Slide tool ) 

FlipF 

When Even is enabled, this flips the target edge loop to match. (See Edge Slide tool for details) 
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Number of Cuts Wheel 0 or + NumPad/- NumPad 

After activating the tool, but before confirming initial loop location, you can increase and decrease the number of cuts to create, 
by entering a number with the keyboard, scrolling Wheel : ; or using + NumPad and - NumPad. 

Note that when creating multiple loops, these cuts are uniformly distributed in the original face loop, and you vJII not be able to 
control their positions. 




Result of using multiple cuts 



Smoothing Alt Wheel© 

Smoothing causes edge loops to be placed in an interpolated position, relative to the face it is added to, causing them to be 
shifted outwards or inwards by a given percentage, similar to the Subdivide Smooth command. When not using smoothing, new 
vertices for the new edge loop are placed exactly on the pre-existing edges. This keeps subdivided faces flat, but can distort 
geometry, particularly when using Subdivision Surfaces . Smoothing can help maintain the curvature of a surface once it is 
subdivided. 




Pfidani smycky hran bez vyhlazeni 




Stejne hranove smycky ale s 
hodnotou vyhlazeni 



Details, info, download: http://amrc.altervista.org 



Page 150 of 361 



Doc:2.6/Manual - BlenderWiki (09/10/2014) -Pfiklady 



Knife Tool 



Blender CZ wiki PDF Manual conversion by Marco Ardito 



Mode: Edit mode 

Panel: Mesh Tools (Editing context, F9) 
Hotkey: K or ShiftK 

The Knife Tool has been improved for Blender 2.6. It subdivides edges and faces intersected by a user-drawn "knife" line. The tool is 
now fully interactive, and snaps to edges, cut lines, and vertices, and can create multiple cuts on an edge. 

For example, if you wish to cut a hole in the front of a sphere, you select only the front edges, and then draw a line over the selected 
edges with the mouse. The tool is interactive, and works on primary edges, selected either implicitly by selecting all, or explicitly by 
box-selecting or f Shift RMB .^-clicking a few edges. 

Use - ShiftK or the Select tool in the tool panel to force the knife tool to work only on a selection and in cut-through mode (see below). 



Usage 

When you press K (or o ShiftK), the Knife tool becomes active. 
Drawing the cut line 

When using Knife Subdivide, the cursor changes to an icon of a scalpel and the header changes to display options for the tool. 
You can draw connected straight lines by clicking LMB B. 




Mesh before knife cut 




After confirming knife cut 



Options 
New cutE 

Begins a new cut. This allows you to define multiple distinct cut lines. If multiple cuts have been defined, they are recognized as 
new snapping points. 
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Result of starting new cuts while in the tool 



Midpoint snap Ctrl 

Hold to snap the cursor to the midpoint of edges 
Ignore snap^ Shift 

Hold to make the tool ignore snapping. 
Angle constrainC 

Hold to constrain the cut vector to the view in 45 degree increments. 




Result of constraining cut angle 



Cut throughZ 

Allow the cut tool to cut through to obscured faces, instead of only the visible ones. 
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Confirming and selection 

Pressing Esc or RMB C3 at anytime cancels the tool, and pressing ^ Enter confirms the cut, with the following options: 

<J Enter will leave selected every edge except the new edges created from the cut. 

Limitations 

If you try to make cuts that end off in the middle of a face, those cuts are ignored. This is a limitation of the current geometry that can 
be modeled in Blender. 

Closed cycles can be cut in the middle of a face, forming holes, but those holes will be connected to the surrounding geometry by two 
edges, for similar modeling limitation reasons. 

In 'cut through' mode, only cut lines that completely cross faces will make cuts. 
Optimizations 

With a large mesh, it will be quicker to select a smaller number of vertices — those defining only the edges you plan to split — so that the 
Knife will save time in testing selected vertices for knife trail crossings. 

Knife Project 

Knife projection is a non-interactive tool where you can use objects to cookie-cut into the mesh rather then hand drawing the line. 

This works by using the outlines of other selected objects in edit-mode to cut into the mesh, resulting geometry inside the cutters 
outline will be selected. 

Outlines can be wire or boundary edges. 

To use Knife Project, in 'object' mode select the "cutting object" first then shift select the "object to be cut". Now tab into edit mode and 
press "knife project". 

Examples 




Resulting knife projection 
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Resulting knife projection (extruded after) 



Known Issues 

Cutting holes into single faces may fail, this is the same limitation as with the regular knife tool but more noticeable for text, this can be 
avoided by projecting onto more highly subdivided geometry. 
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Rez napfic (Bisect) 
Mod: Edit mode 
Menu: Mesh » Bisect 

Nastroj "bisect" dava modelafi rychlou moznost rozfiznout sit'ovy model na dve casti pomoci parametricky definovane roviny fezu. 
(nadpis kapitoly "Rez napfic" by mel spravne byt "Podelne, pficne a obecne fezy modelem"). 

Je dulezite poznamenat rozdil mezitimto zpusobem fezu a fezem pomoci noze. Zde plati: 

• Rovina fezu muze byt ciselne upravovana v operacnim panelu. 

• Rezy mohou odstranit geometrii jedne strany. 

• Rezy mohou volitelne vyplnit vznikle diry materialem a UV povrchem a barvami zalozenych na okolni geometrii. 
Cozznamena, ze nastroj Bisect muze vyfezavat casti site bezjakehokoli vytvafeni prazdnych der a prostoru. 




Pfiklad pouziti Bisect se zapnutou volbou vyplne 



Postup 

Model mame v editacnim rezimu (Edit-mode) a vybrane pozadovane prvky urcene k fezu (zde pomoci A, nebo AA vybran cely model). 
Pomoci menu Mesh-Bisect je kurzor pfepnut do tvaru kfizku a nyni nakreslime usesku reprezentujici rovinu fezu podal pohledu 3D. PO 
teto akci jsou v kontextovem menu zobrazeny parametry prave zvolene fezne roviny a volby viditelnosti jednotlivych casti modelu 
vcetne stavu vyplne plochy fezu. Akce je patrna z obrazku. 




Prvni krok - vyber roviny fezu. 
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Ukazka kontextoveho menu Bisect 



^ Poznamka 

Po teto akci je mozne s rovinou dale pracovat, avsak musime byt stale v kontextu rezimu editace tehoz modelu. Pfepnuti do 
Objektoveho modu zpusobi zafixovani fezu tak, jak jsme jej vytvorily, cili fezem vytvofene hrany a vrcholy se stavaji 
plnohodnotnymi soucastmi rezaneho modelu. 
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Spojeni vrcholu 

Mod: Edit rezim 

Klavesova zkratka: J 

Menu: Mesh — > Vertices — > Connect 

Tento nastroj spoji vybrane vrcholy pomoci novych hran. Hlavni rozdil oproti vytvafeni hran je, ze steny jsou rozdeleny nove vytvofenymi 
hranami. 

Pokud vyberete vice vrcholu, povrchy budou rozdeleny podle vybranych vrcholu. 




Pokud vyberete pouze dva vrcholy, fez povrchem bude veden napnc nevybranymi vrcholy podobne tak, jako pfi pouziti nastroje noze 
(knife) avsak s tim, ze tato funkce feze i nevybrane povrchy podle spojnice vybranych bodu.. 













Pfed 
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Zkoseni (Obrouseni, Bevel) 
Mod: Edit mode 

Klavesova zkratka: CtrIB or W » Bevel 

Menu: Mesh » Edges » Bevel nebo CtrlE » Bevel 




Krychle se zkosenymi hranami a bez 
obrouseni. 

The bevel tool allows you to create chamfered or rounded corners to geometry. A bevel is an effect that smooths out edges and 
corners. True world edges are very seldom exactly sharp. Not even a knife blade edge can be considered perfectly sharp. Most edges 
are intentionally beveled for mechanical and practical reasons. 

Bevels are also useful for giving realism to non-organic models. In the real world, the blunt edges on objects catch the light and change 
the shading around the edges. This gives a solid, realistic look, as opposed to un-beveled objects which can look too perfect. 



Modifikator zkoseni 

Modifikator zkoseni(viz take Modifikator Bevel ) je nedestruktivni alternativou nastroje obrouseni. Dava uzivateli stejne moznosti s 
vyhodou, ze zkoseni tnuze byt navic fizeno vahou vrcholu a s mnoha dalsimi vylepsenimi. Modifikator Bevel nema moznost rekurze, ale 
je mozne jej vyvolat vicenasobne s dosti ucinnym efektem. 

Pouziti 

The Bevel tool works only on selected edges. It will recognize any edges included in a vertex or face selection as well, and perform the 
bevel the same as if those edges were explicitly selected. The Bevel tool smooths the edges and/or "comers" (vertices) by 
"subdividing" them a specified number of times (see the options below for details about the bevel algorithm). 

Use CtrIB or a method listed above to run the tool. Move the mouse to interactively specify the bevel offset, and scroll the Wheel 0 to 
increase or decrease the number of segments, (see below) 




Vysledek zkoseni 



Volby, n a stave ni 
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Offset 

You can change the bevel width by moving the mouse towards and away from the object, a bit like with transform tools. As usual, 
the scaling can be controlled to a finer degree by holding o Shift to scale in 0.001 steps. LMB © finalizes the operation, RMB 3 
or Esc aborts the action. 




zkoseni pomoci styf segmentu 



Segments 

The number of segments in the bevel can be defined by scrolling the mouse Wheel : J to increase or decrease this value. The 
greater the number of recursions, the smoother the bevel. 



Alternatively, you can manually enter a scaling value while using the tool, or in the Mesh Tool options panel after using the tool. 



Pffklady 




Jiny priklad zkoseni vice hran 
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Ruzne editacni nastroje 
Sefadit Prvky (Elements) 

Tento nastroj (k dispozici v menu Specials, Vertices, Edges a Faces) umoznuje zmenit pofadi vybranych sit'ovych prvku, a to pomoci 
ruznych metod. Vsimnete si, ze pfi volani z nabidky Specials jsou dotcene typy prvku stejne jako prave vybrane. 

View Z Axis (pohled podle osyZ) 

Tfidi podel osy Z aktivniho pohledu. Od nejzazsiho, po nejblizsi. (anebo opacne pomoci volby Reverse). 

View X Axis (pohled podle osyX) 

Tfidi podel osy X aktivniho pohledu. Od leva doprava (anebo opacne pomoci volby Reverse). 

Cursor Distance (vzdalenost kurzoru) 

Tfidi od nejzazsiho k nejblizsimu die vzdalenosti od 3D kurzoru (anebo opacne pomoci volby Reverse). 

Material 

Pouze pro plochy! Tfidi plochy od tech, ktere maji nejnizsi materialovy index k nevyssimu. Pofadi uvnitf "materialovych grup" 
zustava beze zmen. Volba opacneho pofadi Reverse ma vtiv pouze na fazeni materialu, nikoli pofadi ploch uvnitf materialu. 

Selected (vybrane) 

Pfemisti vsechyn vybrane prvky k zacatku (nbo konci v pfipade volby Reverse) bez efektu jejich relativnich pofadi. Varovani: 
tato volba ma take vliv na indicie nevybranych prvku! 

Randomize (nahodne) 

Nahodne indexuje vybrane provky (feezvlivu na nevybrane). Volba seed (seminka) umoznuje zvolitjinou nahodnost- pfi stejnem 
pocatecnim parametru seed budou vysledky take stejne! 

Reverse (opacne) 

Duchaproste obrati pofadi vybranych prvku. 
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Retopologie 

Retopologie, anebo zmena topologie - uspofadani prvku site modelu je proces modelovaciho postupu, pfi kterem dochazi k 
efektivnejsimu uspofadani hranicnich vrcholu site tak, aby byl zachovan puvodni tvar objektu. 

Behem modelovani dochazi k situaci, kdy jednotlive casti objektu nejsou z hlediska poctu a rozmisteni vrcholu idealni. V nekterych 
oblastech muze byt sit' pfilis husta, coz je dano detaily oblasti, a tim i neefektivni pro dalsi matematicke zpracovani. Retopologie 
pfeusporada vrcholy a hrany site modelu tak, aby byly z hlediska dalsich modelovacich postupu idealni. 

Prilepovani k siti 

Zapnutim funkce prilepovani a nastavenim jeho zpusobu se mohou nektere vrcholy site projektovany na nejblizsi povrch smerem od 
pohledu, tedyosy-Z. 

Tato funkce umohuje modelovat volne, bez koncentrace na formu a na detailni topologii objektu. 
Viz Prilepovani 

Modifikator Shrinkwrap 

Tento Shrinkwrap modifikator je uzitecny ve spojenis pfilepovanim na povrchy. Shrinkwrap je ekvivalentem pro smrst'ovacifolii, tedy 
pojem svou funkci vysvetlujici. Pokud editujeme novou sit' bezzapojeni prilepovani, modifikator shrinkwrap bude umozhovat pfilepit 
novou sit' ku stare. 
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- Create&Delete vertex groups 

General overview about creating and maintaining Vertex Groups 

- Weight Edit 

editing Vetex group weights 
-Weight Paint 

The weight Paint Mode 
-Weight Paint Tools 

the Weight Paint tools 
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Vahove kresleni v kostce 




• Do rezimu vazoveho kresleni (Weight Paint) se dostanete pomoci menu Mode (hotkey=CtrN Tab). Vybrany sit'ovy objekt je 
zobrazen lehce vystinovan barvami duhoveho spektra. 

• Barva vizualizuje vahu nalezici kazdemu vrcholu aktivni skupiny vrcholu. Modra znamena odvazene (lehke), cervena tezke, pine 
vazene. 

• Je mozne upravit barvy pomocie vahoveho gradientu pomoci menu Custom Weight Paint Range vzalozce System a User 
Preferences - uzivatelske nastaveni. 

• Vahy vrcholu nakreslite pomoci stetcu. Zacatek malovani automaticky pridava vahu. (a new Vertex Group is created if needed). 



^ Uzitecne klavesove zkratky 

Zkratky mohou zrychlit vahove kresleni, protoze: 

meni velikost stetce 

F then drag to new brush size 
vytvafi linearni (pfimkovy) gradient 

Alt LMB'j then drag 
vytvafi radialni (kruhovy) gradient 

AltCtrl LMB B then drag 
kresli Clipping Border 

AltB then drag the clipping border to select the part of the 3D window which shall be kept visible. You can then draw only in 
this part. Press AltB again to remove the clipping border. 



Rezim vahoveho kresleni 

Vertex Groups can potentially have a very large number of associated vertices and thus a large number of weights (one weight per 
assigned vertex). Weight Painting is a method to maintain large amounts of weight information in a very intuitive way. It is primarily 
used for rigging meshes, where the vertex groups are used to define the relative bone influences on the mesh. But we use it also for 
controlling particle emission, hair density, many modifiers, shape keys, etc. 

The basic principle of the method is: the weight information is literally painted on top of the Mesh body by using a set of Weight 
brushes. And since painting is always associated with color, we also need to define ... 

Barevne stupne vahy 

Weights are visualized by using a cold/hot color system, such that areas of low influence (with weights close to 0.0) are drawn in blue 
(cold) and areas of high influence (with weights close to 1 .0) are drawn in red (hot). And all in-between influences are drawn in rainbow 
colors, depending on their value (blue, green, yellow, orange, red) 




Image 3: The color spectrum and their respective weights. 



In addition to the above described color code, Blender has added (as an option) a special visual notation for unreferenced vertices: 
They are drawn in black. Thus you can see the referenced areas (drawn in cold/hot colors) and the unreferenced areas (in black) at the 
same time. This is most practical when you look for weighting errors (we will get back to this later). 



Stetce 
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The Brush panel in the Tool 
Shelf 



Painting needs paint brushes and Blender provides a Brush Panel within the Tool Shelf when it operates in Weight Paint Mode. You 
find predefined Brush Presets when you click on the large Brush Icon at the top of the brush Panel. And you can make your own 
presets as needed. See below for the available brush presets and to create custom presets. 

Vlastnosti hlavniho stetce 

The most important and frequently modified properties are: 
Weight 

The weight (color) to be used by the brush. However, the weight value is applied to the Vertex Group in different ways depending 
on the selected Brush Blending mode (see below). 
Strength 

This is the amount of paint to be applied per brush stroke. What that means exactly also depends on the Brush Blending mode. 
Radius 

The radius defines the area of influence of the brush. Note: You can also change the Brush radius with a keyboard shortcut while 
painting. Just press F at anytime, then drag the mouse to increase/reduce the brush radius. Finally click LMB ?Jto use the new 
setting. Or press the Esc key at anytime to return to the current settings. 
Blend mode 

The brush Blending mode defines in which way the weight value is applied to the Vertex Group while painting. Blender provides 
7 different Blending modes: 

• Mix: In this Blend mode the Weight value defines the target weight that will eventually be reached when you paint long enough on 
the same location of the mesh. And the strength determines how many strokes you need to arrive at the target weight. Note that 
for strength = 1.0 the target weight is painted immediately, and for Weight = 0.0 the brush just does nothing. 

• Add: In this blend mode the specified weight value is added to the vertex weights. The strength determines which fraction of the 
weight gets added per stroke. However, the brush will not paint weight values above 1 .0. 

• Subtract: In this blend mode the specified weight is subtracted from the vertex weights. The strength determines which fraction 
of the weight gets removed per stroke. However the brush will not paint weight values below 0.0. 

• Lighten: In this blend mode the specified weight value is interpreted as the target weight very similar to the Mix Blend mode. But 
only weights below the target weight are affected. Weights above the target weight remain unchanged. 

• Darken: This Blend mode is very similar to the Lighten Blend mode. But only weights above the target weight are affected. 
Weights below the target weight remain unchanged. 

• Multiply: Multiplies the vertex weights with the specified weight value. This is somewhat like subtract, but the amount of removed 
weight is now dependent on the Weight value itself. 

• Blur: tries to smooth out the weighting of adjacent vertices. In this mode the Weight Value is ignored. The strength defines how 
effectively the blur is applied. 

Volby normalizace 

Blender also provides Options regarding the automatic normalizing of all affected Vertex groups: 
Auto Normalize 

Ensures that all deforming vertex groups add up to 1 while painting. When this option is turned off, then all weights of a vertex 
can have any value between 0.0 and 1 .0. However, when Vertex Groups are used as Deform Groups for character animation 
then Blender always interprets the weight values relative to each other. That is, Blender always does a normalization over all 
deform bones. Hence in practice it is not necessary to maintain a strict normalization and further normalizing weights should not 
affect animation at all. 
Multi-Paint 

Paint on all selected Vertex Groups simultaneously. This option is only useful in the context of Armatures, where you can select 
multiple Vertex Groups by selecting multiple Pose bones. 

Definice tvaru cary 



Details, info, download: http://amrc.altervista.org 



Page 164 of 361 



Doc:2.6/Manual - BlenderWiki (09/10/2014) -Selection Masking Blender CZ wiki PDF Manual conversion by Marco Ardito 




Stroke Panel 



Stroke Method 

• Airbrush: Keep applying paint effect while holding mouse down (spray) 

• Space: Limit brush application to the distance specified by spacing (see below) 

• Dots: Apply paint on each mouse move step 

Rate (only for Airbrush) 

Interval between paints for airbrush 
Spacing (only for Space) 

Limit brush application to the distance specified by spacing 

Jitter 

Jitter the position of the brush while painting 
Smooth Stroke 

Brush lags behind mouse and follows a smoother path 
Radius 

Minimum distance from last point before stroke continues 
Factor 

Higher values give a smoother stroke 



Kfivka pritlaku stetce 




Curve Panel 



The brush falloff editor allows you to speciy the characteristics of your brushes to a large extent. The usage should be obvious and 
intuitive. 



Projevy stetce 




Brush appearance 
Show Brush 

makes the brush visible as a circle (on by default) 
Color setter 

To define the color of the brush circle 
Custom icon 

Allows definition of a custom brush icon 



Pfednastavene stetce 
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• Mix, Draw, Brush: uses the Mix Blending mode to draw the brush weight with varying strength and brush falloff 

• Add: uses the Add Blending mode 

• Subtract: uses the Subtract Blending mode 

• Lighten: uses the Lighten Blending mode 

• Darken: uses the Darken Blending mode 

• Multiply:uses the Multiply Blending mode 

• Blur: uses the Blur Blending mode 



Pfednastaveni barevneho prostoru kresleni 




Blender allows customization of the color range used for the Weight Paint colors. You can define the color band as you like; for 
example, you can make it purely black/white (similar to maya Weight painting), and you can even use Alpha values here. 

You find the customizer in the User Properties section, in the System Tab. 



Selection Masking 

If you have a complex mesh, it is sometimes not easy to paint on all vertices in Weight Paint mode. Suppose you only want to paint on 
a small area of the Mesh and keep the rest untouched. This is where selection masking comes into play. When this mode is enabled, 
a brush will only paint on the selected verts or faces. The option is available from the footer menu bar of the 3D viewport (see icons 
surrounded by the yellow frame): 




You can choose between Face Selection masking (left icon) and Vertex selection masking (right icon). 
Select mode has some advantages over the default Weight Paint mode: 

1 . The original mesh edges are drawn, even when modifiers are active. 

2. You can select faces to restrict painting to the vertices of the selected faces. 

3. Selecting tools include: 



Details about selecting 



The following standard selection operations are supported: 

• RMB 3- Single faces. Use o Shift RMB 3 to select multiple. 

• A - All faces, also to de-select. 

• B - Block/Box selection. 

• C - Select with brush. 

• L - Pick linked (under the mouse cursor). 

• CtriL- Select linked. 

• Ctrll - Invert selection (Inverse). 



Selecting Deform Groups 

When you are doing weight painting for deform bones (with an Armature), you can select a deform group by selecting the 
corresponding bone. However, this Vertex Group selection mode is disabled when Selection Masking is active! 



Vertex Selection Masking 




In this mode you can select one or more vertices and then paint only on the selection. All unselected vertices are protected from 
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unintentional changes. 

Note: This option can also be toggled with the V key: 
Face Selection Masking 




The Face Selection masking allows you to select faces and limit the weight paint tool to those faces, very similar to Vertex selection 
masking. 

hide/Unhide Faces 

You also can hide selected faces as in Edit Mode with the keyboard Shortcut H, then paint on the remaining visible faces and finally 
unhide the hidden faces again by using AltH 

Hde/Unhide Vertices 

You cannot directly hide selected faces in vertex mask selection mode. However you can use a trick: 

1 . First go to Face selection mask mode 

2. Select the areas you want to hide and then hide the faces (as explained above) 

3. Switch back to Vertex Selection mask mode 

Now the verts belonging to the hidden Faces will remain hidden. 

The Clipping Border 

To constrain the paint area further you can use the Clipping Border. Press AltB and LMB ^drag a rectangular area. The selected 
area will be "cut out" as the area of interest. The rest of the 3D window gets hidden. 



15 



You make the entire mesh visible again by pressing AltB a second time. 

All weight paint tools that use the view respect this clipping, including border select, weight gradient and of course brush strokes. 

Weight Paint Options 
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The Weight Paint Options modify the overall brush behavior: 
All faces 

If this is turned off, you will only paint vertices which belong to a face on which the cursor is located. This is useful if you have a 
complicated mesh and you might paint on visually near faces that are actually quite distant in the mesh. 
Normals 

The vertex normal (helps) determine the extent of painting. This causes an effect as if painting with light. 
Spray 

The Spray option accumulates weights on every mouse move. 
Restrict 

The Restrict option limits the influence of painting to vertices belonging (even with weight 0) to the selected vertex group. 
X-mirror 

Use the X-mirror option for mirrored painting on groups that have symmetrical names, like with extension .r/.l, or_R/_L. If a 
group has no mirrored counterpart, it will paint symmetrically on the active group itself. You can read more about the naming 
convention in Editing Armatures: Naming conventions . The convention for armatures/bones apply here as well. 
Topology Mirror 

Use topology-based mirroring, for when both side of a mesh have matching mirrored topology. 
Input Samples 

Show Zero Weights 

• None 

• Active 

• All 

Unified Settings: The Size, Strength and Weight of the brush can be set to be shared across different brushes, as opposed to per- 
brush. 

• Spray: to constantly draw (opposed to drawing one stroke per mouse click). 

• Restrict: to only paint on vertices which already are weighted in the active weight group. (No new weights are created; only 
existing weights are modified.) 

• x-mirror: to draw symmetrically. Note the this only works when the character symmetry plane is z-y (character looks into y 
direction). 

• Show Zero weights: To display unreferenced and zero weighted areas in black (by default). 



Weight Paint Tools 



Normalize All 



Normalize 



1 



Blend 



Transfer Weights 



Limit Total 



Fix Deforms 



Weight Gradient 



Blender provides a set of helper tools for Weight Painting. The tools are located in the weight tools panel. 
The weight paint tools are full described in the Weight Paint Tools page 



Weight Painting for Bones 



This is probably the most often used application of weight painting. When a bone moves, vertices around the joint should move as 
well, but just a little, to mimic the stretching of the skin around the joint. Use a "light" weight (10-40%) paint on the vertices around the 
joint so that they move a little when the bone rotates. While there are ways to automatically assign weights to an armature (see the 
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Armature section ), you can do this manually. To do this from scratch, refer to the process below. To modify automatically assigned 
weights, jump into the middle of the process where noted: 

• Create an armature. 

• Create a mesh that will be deformed when the armature's bone(s) move. 

• With the mesh selected, create an Armature modifier for your mesh (located in the Editing context, Modifiers panel). Enter the 
name of the armature. 

Pick up here for modifying automatically assigned \fleights. 

• Select the armature in 3D View, and bring the armature to Pose mode (CtrN Tab, or the 3D View window header mode 
selector). 

• Select a desired bone in the armature. 

• Select your mesh (using RMB ') and change immediately to Weight Paint mode. The mesh will be colored according to the 
weight (degree) that the selected bone movement affects the mesh. Initially, it will be all blue (no effect). 

• Weight paint to your heart's content. The mesh around the bone itself should be red (generally) and fade out through the rainbow 
to blue for vertices farther away from the bone. 

You may select a different bone with RMB L? while weight painting, provided the armature was left in Pose mode as described above. 
This will activate the vertex group sharing the name with the selected bone, and display related weights. If the mesh skins the bones, 
you will not be able to see the bones because the mesh is painted. If so, turn on X-Ray view (Buttons window, Editing context, 
Armature panel). While there on that panel, you can also change how the bones are displayed (Octahedron, Stick, B-Bone, or 
Envelope) and enable Draw Names to ensure the name of the selected bone matches up to the vertex group. 

If you paint on the mesh, a vertex group is created for the bone. If you paint on vertices outside the group, the painted vertices are 
automatically added to the vertex group. 

If you have a symmetrical mesh and a symmetrical armature you can use the option X-Mirror. Then the mirrored groups with the 
mirrored weights are automatically created. 

Weight Painting for Particles 




Weight painted particle emission. 



Faces or vertices with zero weight generate no particles. A weight of 0.1 will result in 1 0% of the amounts of particles. This option 
"conserves" the total indicated number of particles, adjusting the distributions so that the proper weights are achieved while using the 
actual number of particles called for. Use this to make portions of your mesh hairier than others by weight painting a vertex group, and 
then calling out the name of the vertex group in the VGroup: field (Particles panel, Object context). 

Poznamka - vtomto i vdalsich textech je uvaden pojem vaha, kteryzde ma fyzikalnivyznam hmotnosti, pfestoze spravne vaha telesa 
je v podstate jeho tiha, ktera je nasobkem hmotnosti a tihoveho zrychleni. Proto kupnkladu by mela byt vaha jednoho kilohramu hmoty 
mens! v jinem tihovem poli. 

Tedy pokud fyzikove - puriste odpusti, bude pojmem vaha myslen pojem hmotnost a vice versa. 



Details, info, download: http://amrc.altervista.org 



Page 169 of 361 



Doc:2.6/Manual - BlenderWiki (09/10/2014) -Inverze (Invert) 



Blender CZ wiki PDF Manual conversion by Marco Ardito 



Natroie vah 




Normalize All 



Normalize 



Levels 



Blend 



Transfer Weights 



Limit Total 



Fix Deforms 



Weight Gradient 



Blender provides a set of helper tools for Weight Painting. The tools are accessible from the Tool Shelf in Weight Paint mode. And 
they are located in the weight tools panel. 

Volba podmnoziny (The Subset Option) 

Some of the tools also provide a Subset parameter (in the Operator panel, displayed after the tool is called) with following options: 

• Active Group 

• Selected Pose Bones 

• Deform pose Bones 

• All Groups 

All tools also work with Vertex Selection Masking and Face Selection masking. In these modes the tools operate only on selected 
verts or faces. 

^ About the Blend tool 

The Blend tool only works when "Vertex selection masking for painting" is enabled. Otherwise the tool button is grayed out. 

Normalize All 
Normal izace vsech 

For each vertex, this tool makes sure that the sum of the weights across all Vertex Groups is equal to 1 . This tool normalizes all of the 
vertex groups, except for locked groups, which keep their weight values untouched. 

Parametry operatoru 




Lock Active 

Keep the values of the active group while normalizing all the others. 
Please note: Currently this tool normalizes ALL vertex groups except the locked vertex groups. 

Normal izace (Normalize) 




This tool only works on the active Vertex Group. All vertices keep their relative weights, but the entire set of weights is scaled up such 
that the highest weight value is 1 .0 



Parametry operatoru 

None 

Zrcadleni (Mirror) 
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This tool mirrors the weights from one side of the mesh to the opposite side (only mirroring along x-axis is supported). But note, the 
weights are not transferred to the corresponding opposite bone weight group. The mirror only takes place within the selected Vertex 
Group. 

Parametry operatoru 



S Mirror Weights 
*S Flip Group Names 




Mirror Weights 

Mirrors the weights of the active group to the other side. Note, this only affects the active weight group. 
Flip Group Names 

Exchange the names of left and right side. This option only renames the groups. 
All Groups 

Operate on all selected bones. 
Topology Mirror 

Mirror for meshes which are not 100% symmetric (approximate mirror). 



Mirror to opposite bone 

If you want to create a mirrored weight group for the opposite bone (of a symmetric character), then you can do this: 

• Delete the target Vertex Group (where the mirrored weights will be placed) 

• Create a copy of the source bone Vertex Group (the group containing the weights which you want to copy) 

• Rename the new Vertex Group to the name of the target Vertex Group (the group you deleted above) 

• Select the Target Vertex Group and call the Mirror tool (use only the Mirror weights option and optionally Topology Mirror if 
your mesh is not symmetric) 



Inverze (Invert) 




Replaces each Weight of the selected weight group by 1 .0 - weight. 
Examples: 

• original 1 .0 converts to 0.0 

• original 0.5 remains 0.5 

• original 0.0 converts to 1 .0 

Note: Please see how the parameter settings change the behavior. 



Parametry operatoru 




Subset 

Restrict the tool to a subset. See above (The Subset Option) about how subsets are defined. 
Add Weights 

Add verts that have no weight before inverting (these weights will all be set to 1 .0) 
Remove Weights 

Remove verts from the Vertex Group if they are 0.0 after inverting. 
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Note: Locked vertex Groups are not affected. 



Vycistem (Clean) 




Removes weights below a given threshold. This tool is useful for clearing your weight groups of very low (or zero-) weights. 

In the example shown, I used a cutoff value of 0.1 39 (see operator options below) so all blue parts (left side) are cleaned out (right 
side). 

Note, the images use the Show Zero weights=Active option so that unreferenced Weights are shown in Black. 



Parametry operatoru 




Subset 

Restrict the tool to a subset. See above (The Subset Option) for how subsets are defined. 

Limit 

This is the minimum weight value that will be kept in the Group. Weights below this value will be removed from the group. 
Keep Single 

Ensure that the Clean tool will not create completely unreferenced verts (verts which are not assigned to any Vertex Group), so 
each vertex will keep at least one weight, even if it is below the limit value! 



Urovne (Levels) 




Adds an offset and a scale to all weights of the selected Weight Groups, with this tool you can raise or lower the overall "heat" of the 
weight group. 

Note: No weight will ever be set to values above 1 .0 or below 0.0 regardless of the settings. 



Parametry operatoru 




Subset 

Restrict the tool to a subset. See above (The Subset Option) for how subsets are defined. 

Offset 

A value from the range [-1 .0,1 .0]) to be added to all weights in the Vertex Group. 

Gain 

All weights in the Subset are multiplied with the gain. The drag sliders of this value allow only a range of [-10.0, 10.0]. However, 
you can enter any factor you like here by typing from the keyboard. 
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Note: Whichever Gain and Offset you choose, in all cases the final value of each weight will be clamped to the range [0.0, 1 .0]. So you 
will never get negative weights or overheated areas (weight > 1 .0) with this tool. 

Promicham (Blend) 

Blends the weights of selected vertices with adjacent unselected vertices. This tool only works in vertex select mode. 




To understand what the tool really does, let's take a look at a simple example. The selected vertex is connected to 4 adjacent vertices 
(marked with a gray circle in the image). All adjacent vertices are unselected. Now the tool calculates the average weight of all 
connected and unselected verts. In the example this is 



(1 + 0 + 0 + 0)/4 = 0.25 

This value is multiplied by the factor given in the Operator parameters (see below). 

• If the factor is 0.0 then actually nothing happens at all and the vertex just keeps its value. 

• If the factor is 1 .0 then the calculated average weight is taken (0.25 here). 

• Dragging the factor from 0 to 1 gradually changes from the old value to the calculated average. 




Now let's see what happens when we select all but one of the neighbors of the selected vert as well. Again all connected and 
unselected verts are marked with a gray circle. When we call the Blend tool now and set the Factor to 1 .0, then we see different results 
for each of the selected verts: 

• The topmost and bottommost selected verts: 

are surrounded by 3 unselected verts, with an average weight of (1 + 0 + 0) / 3 = 0.333 So their color has changed to light green. 

• The middle vertex: 

is connected to one unselected vert with weight = 1 . So the average weight is 1 .0 in this case, thus the selected vert color has 
changed to red. 

• The right vert: 

is surrounded by 3 unselected verts with average weight = (0+0+0) / 3 = 0 So the average weight is 0, thus the selected vert 
color has not changed at all (it was already blue before blend was applied). 




Finally let's look at a practical example (and explain why this tool is named Blend). In this example I have selected the middle edge 
loop. And I want to use this edge loop for blending the left side to the right side of the area. 

• All selected vertices have 2 unselected adjacent verts. 

• The average weight of the unselected verts is (1 + 0) / 2 = 0.5 

• Thus when the Blend Factor is set to 1 .0 then the edge loop turns to green and finally does blend the cold side (right) to the hot 
side (left). 



Parametry operatoru 




Factor 

The effective amount of blending (range [0.0, 1 .0]). When Factor is set to 0.0 then the Blend tool does not do anything. For 
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Factor > 0 the weights of the affected vertices gradually shift from their original value towards the average weight of all 
connected and unselected verts (see examples above). 



Pfenos vah (Transfer Weights) 

Copy weights from other objects to the vertex groups of the active Object. By default this tool copies all vertex groups contained in the 
selected objects to the target object. However you can change the tool's behavior in the operator redo panel (see below). 

Pffprava kopie (Prepare the copy) 




You first select all source objects, and finally the target object (the target object must be the active object). 

It is important that the source objects and the target object are at the same location. If they are placed side by side, then the weight 
transfer won't work. You can place the objects on different layers, but you have to ensure that all objects are visible when you call the 
tool. 

Now ensure that the Target Object is in Weight Paint mode. 
Spusteni nastroje (Call the tool) 

Open the Tool Shelf and locate the Weight Tools panel. From there call the "Transfer weights" tool. The tool will initially copy all vertex 
groups from the source objects. However the tool also has an operator redo panel (which appears at the bottom of the tool shelf). 
From the redo panel you can change the parameters to meet your needs. (The available Operator parameters are documented 
below.) 

Redo Panel Confusion 

You may notice that the Operator Redo Panel (see below) stays available after the weight transfer is done. The panel only disappears 
when you call another Operator that has its own redo Panel. This can lead to confusion when you use Transfer weights repeatedly after 
you changed your vertex groups. If you then use the still-visible redo panel, then Blender will reset your work to its state right before you 
initially called the Transfer Weights tool. 

Obezlicka (Workaround) 

When you want to call the Transfer Weights tool again after you made some changes to your vertex groups, then always use the 
"Transfer Weights" Button, even if the operator panel is still available. Unless you really want to reset your changes to the initial call of 
the tool. 



Parametry operatoru 

Defaults are marked in boldface: 
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Group 



• Active: Only copy to the Active Group in the active Object. This option only works when the active Object has an active Vertex 
Group set. Otherwise the Weight transfer will not do anything. 

• All: Copy all Vertex groups from the selected objects to the Active Object. 

Method 

• Nearest vertex In face: to be documented 

• Nearest Face: to be documented 

• Nearest vertex: to be documented 

• Vertex Index (verbatim copy, works only for meshes with identical index count) 
Replace 

• Empty: Only copy a weight to the active object if the vertex has not yet had a weight set in the group. 

• All: delete all previous content of the target vertex group before copying the group from the source object. 

^ Caveat! 

If a vertex group is contained in 2 or more of the selected objects, then the result depends on the order in which the selected 
objects are processed. However, the order of processing cannot be influenced. 



Omezeni poctu (Limit total) 

Reduce the number of weight groups per vertex to the specified Limit. The tool removes lowest weights first until the limit is reached. 
Hint: The tool can only work reasonably when more than one weight group is selected. 

Parametry operatoru 

Subset 

Restrict the tool to a subset. See above (The Subset Option) for how subsets are defined. 

Limit 

Maximum number of weights allowed on each vertex (default:4) 

Gradient vahy (Weight Gradient wip) 




example of the gradient tool 
being used with selected 
vertices. 



This is an interactive tool for applying a linear/radial weight gradient; this is useful at times when painting gradual changes in weight 
becomes difficult. 

The gradient tool can be accessed from the Toolbar as a key shortcut: 

• Linear: Alt LMB V and drag 

• Radial: AltCtrl LMB B and drag 

The following weight paint options are used to control the gradient: 

• Weight - The gradient starts at the current selected weight value, blending out to nothing. 

• Strength - Lower values can be used so the gradient mixes in with the existing weights (just like with the brush). 

• Curve - The brush falloff curve applies to the gradient too, so you can use this to adjust the blending. 

Blends the weights of selected vertices with unselected vertices. Hint: this tool only works in vertex select mode. 

Parametry operatoru 

Type 
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• Linear 

• Radial 



X Start 
XEnd 
Y Start 
YEnd 
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TBD. 3.1.2014 

Mesh Shading 




Example mesh rendered flat, smoothed using edge split, and using Subdivision Surface. 
Note how edges are rendered differently. Sample .blend 



As seen in the previous sections, polygons are central to Blender. Most objects are represented by polygons and truly curved objects 
are often approximated by polygon meshes. When rendering images, you may notice that these polygons appear as a series of small, 
flat faces. 

Sometimes this is a desirable effect, but usually we want our objects to look nice and smooth. This section shows you how to visually 
smooth an object, and how to apply the Auto Smooth filter to quickly and easily combine smooth and faceted polygons in the same 
object. 

The last section on this page shows possibilities for smoothing a mesh's geometry, not only its appearance. 

Smooth shading 

Mode: Edit and Object mode 

Panel: Mesh Tools (Editing context) 

Hotkey: CtrIF » Shade Smooth / Shade Flat 

Menu: Mesh » Faces » Shade Smooth / Shade Flat 



The easiest way is to set an entire object as smooth or faceted by selecting a mesh 
object, and in Object mode, click Smooth in the Tool Shelf. This button does not stay 
pressed; it forces the assignment of the "smoothing" attribute to each face in the mesh, 
including when you add or delete geometry. 

Notice that the outline of the object is still strongly faceted. Activating the smoothing 
features doesn't actually modify the object's geometry; it changes the way the shading is 
calculated across the surfaces, giving the illusion of a smooth surface. Click the Flat 
button in the Tool Shelf s Shading panel to revert the shading back to that shown in the 
first image above. 




Same mesh smooth shaded 



Smoothing parts of a mesh 

Alternatively, you can choose which edges to smooth by entering Edit mode, then selecting some faces and clicking the Smooth 
button. The selected edges are marked in yellow. 

When the mesh is in Edit mode, only the selected edges will receive the "smoothing" attribute. You can set edges as flat (removing the 
"smoothing" attribute) in the same way by selecting edges and clicking the Flat button. 

Auto Smooth 

Panel: Properties (Object Data context) 



It can be difficult to create certain combinations of smooth and solid faces using the above techniques 
alone. Though there are workarounds (such as splitting off sets of faces by selecting them and pressing Y), 
there is an easier way to combine smooth and solid faces, by using Auto Smooth. 

Auto smoothing can be enabled in the mesh's panel in the Properties window. Angles on the model that 
are smaller than the angle specified in the Angle button will be smoothed during rendering (i.e. not in the 
3D view) when that part of the mesh is set to smooth. Higher values will produce smoother faces, while the 
lowest setting will look identical to a mesh that has been set completely solid. 

Note that a mesh, or any faces that have been set as Flat, will not change their shading when Auto Smooth 
is activated: this allows you extra control over which faces will be smoothed and which ones won't by 
overriding the decisions made by the Auto Smooth algorithm. 
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Example mesh with Auto 
Smooth enabled 

Edge Split Modifier 

With the Edge Split Modifier w e get a result similar to Auto Smooth with the ability to choose which edges should be split, based on 
angle — those marked as sharp. 









Edge Split modifier enabled, 
based on angle 




Resulting render with sharp 
edge weighting 


Edges marked as sharp 



Smoothing the mesh geometry 

The above techniques do not alter the mesh itself, only the way it is displayed and rendered. Instead of just making the mesh look like 
a smooth surface, you can also physically smooth the geometry of the mesh with these tools: 

Mesh editing tools 

You can apply one of the following in Edit mode: 
Smooth 

This relaxes selected components, resulting in a smoother mesh. 
Laplacian Smooth 

Smooths geometry by offers controls for better preserving larger details. 
Subdivide Smooth 

Adjusting the smooth parameter after using the subdivide tool results in a more organic shape. This is similar to using the 
subdivide modifier. 

Bevel 

This Bevels selected edged, causing sharp edges to be flattened. 
Modifiers 

Alternatively, you can smooth the mesh non-destructively with one or several of the following modifiers: 
Smooth Modifier 

Works like the Smooth tool in Edit mode; can be applied to specific parts of the mesh using vertex groups. 
Laplactian Smooth Modifier 

Works like the Laplacian Smooth tool in Edit mode; can be applied to specific parts of the mesh using vertex groups. 
Bevel Modifier 

Works like the Bevel tool in Edit mode; Bevel can be set to work on an angle threshold, or on edge weight values. 
Subdivision Surface Modifier 

Catmull-Clark subdivision produces smooth results. Sharp edges can be defined with subdivision creases or by setting certain 
edges to "sharp" and adding an EdgeSplit modifier (set to From Marked As Sharp) before the Subsurf modifier. 




Using creased 
edges, and resulting 
subsurf artifacts 
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Extra edge loops 
added 




3D view showing 
creased edges (pink) 
and added edges 
loops (yellow) 
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Zacisteni site 

Tyto nastroje slouzi pro finalni, nebo prubezne zacisteni pfipadne pokazene geometrie a vyplneni chybejicich ploch site. 
Vyplneni der 
Mod: Edit rezim 

Menu: Mesh » Clean up » Fill Holes 

Nastroj pracuje s velkym vyberem a detekuje diry v povrchu site. Po te je vyplni stenami.. 
Je rozdilny od nastroje vytvafeni sten (creation operator) in v techto tfi aspektech: 

• diryjsou detekovany, a tak neni nutne manualne vybirat hrany kolem der. 

• diry mohou pfevysovat limit pro pocet hran steny (napfiklad jsou pouzity jako vypln pouze trojuhelniky a ctyfuhelniky). 

• data site jsou kopirovana vcetne skrytych parametru na pozadi (UV, barvyv hrany vsech vrstevs) narozdil od stejne, ale casove 
narocne rucnioperace. 

Rozdeleni (Split) nerovinnych sten 

Mod: Edit rezim 

Menu: Mesh » Clean up » Split Non-Planar Faces 

Tento nastroj odstranuje geometrickou nejednoznacnosttim, ze rozdeluje nerovinne plochy, jejich prohnutije nad danym limitem. 
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Kfivky 




Logo ptaka vytvofene 
Bezierovymi kfivkami. 

Kfivky a povrchy jsou spcifikym typy objektu Blenderu. Jejich popis je dan matematickymi funkcemi a nejen serii bodu. Blender nabizi 
oboji bezierovy kfivky a kfivky typu NURBS a povrchy. Zkratka NURBS pochazizanglickeho "Non-uniform rational basis spline", coz 
je matematicky model bezne pouzrvany v pocitacove grafice pro generovania reprezentovani kfivek a ploch, ktere nabizeji velkou 
flexibilitu a pfesnost pfi manipulaci jak s analytickymi tak s volnymi tvary. Kfivky jsou definovany pomoci skupiny fidicich bodu ("control 
vertices") , ktere tvofi fidici polygon ("control polygon"). Velkou vyhodou oproti polygonalnim sitim je, ze kfivky potfebuji k popisu 
mnohem mene udajua mohou tak s vyuzitim mene pameti a uloziste zajistit excelentni vysledky tvaru a celkove usetfi cas pfi vytvafeni a 
modelovani. Avsak na druhe strane muze tento procedural™ popis povrchu zvysit cas renderovani. 

Urate modelovaci techniky jako jsou extruze profilu podel cesty je mozne uskutecnit pouze pouzitim kfivek. Na druhe strane pokud 
pouzivame kfivky na urovni vrcholu je fizeni velice obtizne a pokud je zapotfebi precizni kontrola editace sit'oviny muze byt lepsi volba 
editace. 

Bezierovy kfivky jsou nejpouzivanejsim typem kfivek v oblasti typografie pfi navrhu pisma, loga. Take jsou hojne vyuzivany v animacich 
jako trasy objektu pohybujicich se podel a jako F-kfivky pro zmenu vlastnosti objektu jako funkce casu. 

Uvody 

Vyvofeni loga Bezierovymi kfivkami » 
Vytvofeni povrchu dvema nebo vice kfivkami » 
Deformace site pouzitim kfivek » 



Kf ivkova primitiva 




Menu pfidat kfivku. 



V menu Add Curve nabizi Blender pet zakladnich primitiv kfivek: 
Bezier Curve 

Pfida otevfenou Bezierovu kfivku s dvema fidicimi body. 
Bezier Circle 

Pfida uzavfenou Bezierovu kfivku ve tvafu 2D kruhu (vytvofenou ze ctyf fidicich bodu). 
NURBS Curve 

Pfida otevfenou 2D kfivku typu NURBS s peti kontrolnimi body s uniformni (Uniform) uzly. 
NURBS Circle 

Pfida uzavfenou 2D kfivku typu NURBS ve tvaru kruhu (vytvofenou z osmi fidicich bodu). 

Path 

Pfida otevfenou 3D kfivku typu NURBS vytvofenou peti zarovnanymi fidicimi body s koncovym (Endpoint) uzlem a povolenou 
volbou CurvePath. 

Bezierove krivky 

Hlavnimi prvky upravy bezierovych kfivek jsou fidici body (Control point) a uzly (Handles). Segment aktualni kfivky se rozprostira mezi 
dvema fidicimi body. Na obrazku nize je videt fidici bod uprostfed ruzove usecky zatimco uzly obsahuji protazeni od fidiciho bodu. 
Bezne sipky podel segmentu reprezentuji smer a soucasne relativni rychlost a smer pohybu objektu, ktery se pfipadne podel kfivky 
pohybuje. Toto muze byt zmeneno uzivatelskou definici parametru Speed Ipo. 



/ 


Segment 


Control Point / 


Handle 


/ 


Control Point 


Handle 





Bezierova kfivka veditacnim rezimu. 



Uprava Bezierovych kfivek 

Bezierovy kfivky mohou byt upravovany pfesunem fidicich bodu a uzlu.. 

1 . Pfidani kfivky pomoci o ShiftA se nachazi v menu Add a naslednou polozkou Curve » Bezier. 

2. Stisknete *> Tab pro vstup do editacniho rezimu. 
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3. Vyberte jeden fidici bod a pfesunte jej. Pouzijte zkratku LMB B pro potvrzeni noveho umisteni, nebo RMB 3 pro zruseni. 

4. Nyni vyberte jeden z uzlu a pfesouvejte jej. Vsimnete si jakych zmen v kfivosti je tim zpusobovano. 

Pro pfidanivice fidicich bodu 

1 . Vyberte alespoN dv afidici body. 

2. Stisknete klavesu W a vyberte Subdivide (rozdeleni). 

3. Volitelne muzete stisknout F6 okamzite po rozdeleni pro zmenu poctu deleni. 

Je nutne poznamenat, ze v editacnim rezimu nelze pfimo vybrat segment. Pokud je to tfeba, je nutne vybrat vsechny fidici body tvofici 
segment kse kterym chcete manipulovat. 

Existuji ctyfi typy uzlu Berierovychj krivek. Mohou byt k dipozici stiskem klavesy V a vyolbou se seznamu, nebo stiskem odpovidajici 
kombinace horkych klaves. Uzly mohou byt rotovany, pfesouvany, skalovanya svrasteny, nebo roztazenyjako vrcholy u bezne sit'oviny.. 



Typy uzlu Bezierovych krivek 

Typ Zkratka Pouziti 

This handle has a completely automatic length and 
direction which is set by Blender to ensure the smoothest 
result. These handles convert to Aligned handles when 
moved. 

Both parts of a handle always point to the previous 
handle or the next handle which this allows you to create 
curves made of straight lines. Vector handles convert to 
Free handles when moved. 



Projev 



Automatic VA 



Vector VV 



Aligned VL 



These handles always lie in a straight line, and give a 
continuous curve without sharp angles. 



Free VF The handles are independent of each other. 




Additionally, the VT shortcut can be used to toggle between Free and Aligned handle types. 



Vlastnosti krivek 

Vlastnosti krivek mohou byt nastaveny pomoci volby Object Datav menu Properties Header (ukazano nize modfe). 



Tvar 




Curves Shape panel. 
2D and 3D Curves 

By default, new curves are set to be 3D which means that Control Points can be placed anywhere in 3D space. Curves can also 
be set to 2D which constrains the Control Points to the Curve's local XYaxis. 
Resolution 

The resolution property defines the number of points that are computed between every pair of Control Points. Curves can be 
made more or less smoother by increasing and decreasing the resolution respectively. The Preview U setting determines the 
resolution in the 3D viewport while the Render U setting determines the Curve's render resolution. If Render U is set to zero (0), 
then the Preview U setting is used for both the 3D viewport and render resolution. 





Curves with a resolution of 3 (left) and 1 2 (right). 



Twisting 

A 3D Curve has Control Points that are not located on the Curve's local XY plane. This gives the Curve a twist which can affect 
the Curve normals. You can alter how the twist of the Curve is calculated by choosing from Minimum, Tangent and Z-Up options 



from the drop down menu. 











Curves with a twist of minimum (left) and tangent (right). 
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Fill 

Fill determines the way a Curve is displayed when it is Beveled (see below for details on Beveling). When set to Half (the defaul) 
the Curve is displayed as half a cylinder. The Fill Deformed option allows you to indicate whether the Curve should be filled 



before or after (default) applying any I 


Shape Keys or Modifiers. 






Curves with a fill of half (left) and full I 


iright). 



Path/Curve-Deform 

These options are primarily utilised when using a Curve as a Path or when using the Curve Deform property. The Radius, 
Stretch and Bounds Clamp options control how Objects use the Curve and are dealt with in more detail in the appropriate links 
below. 

Read more about Basic Curve Editing » 

Read more about Paths » 

Read mor e about Curve Deform » 



Geometry 




Curves Geometry panel. 



Modification 
Offset 

By default, text Objects are treated as curves. The Offset option will alter the space between letters. 
Extrude 

Will extrude the curve along both the positive and negative local Z axes. 

Bevel 

Depth 



Changes the size of the bevel 



A Curve with different Bevel depths applied. 



Resolution 



Alters the smoothness of the bevel 




A Curve with different resolutions applied. 



Taper Object 

Tapering a Curve causes it to get thinner towards one end. You can also alter the proportions of the Taper throughout the 
tapered object by moving/scaling/rotating this Control Points of the Taper Object. The Taper Object can only be another Curve. 
Editing the Handles and Control Points of the Taper Object will cause the original object to change shape. 




A Curve before (left) and after (right) a Bezier Curve Taper Object was 
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Bevel Object 

Beveling a Bezier Curve with a Bezier Curve as the Bevel Object generally gives it the appearance of a plane, while using a 
Bezier Circle as the Bevel Object will give it the appearance of a cylinder. The Bevel Object can only be another Curve. Editing 
the Handles and Control Points of the Bevel Object will cause the original object to change shape. Given the options available, it 
is best to experiment and see the results of this operation. 



A Curve with the Bevel Object as a Bezier Curver (left) and as a Bezier 
Circle (right). 

Fill Caps 

Seals the ends of a beveled Curve. 
Map Taper 

For Curves using a Taper Object and with modifications to the Start/End Bevel Factor the Map Taper option will apply the taper 
to the beveled part of the Curve (not the whole curve) 





A Curve without (left) and with (right) Map Taper applied. 

Start Bevel Factor and End Bevel Factor 

These options determine where to start the Bevel operation on the Curve being beveled. Increasing the Start Bevel Factor to 0.5 
will start beveling the Curve 50% of the distance from the start of the Curve (in effect shortening the Curve). Decreasing the End 
Bevel Factor by 0.25 will start beveling the Curve 25% of the distance from the end of the Curve (again, shortening the Curve). 




A Curve with no Bevel factor applied (left), with a 50% Start Bevel Factor 
(middle) and with a 25% End Bevel Factor (right). 



Read more about Advanced Curve Editing » 
Path Animation 



The Path Animation settings can be used to determine how Objects move along a certain path. See the link below for further 
information. 

Read more about utilizing Curves for paths during animation » 
Active Spline 



Curves Active Spline 
panel. 

The Active Spline panel becomes available during Edit mode. 

Cyclic 

Closes the curve. 
Resolution 

Alters the smoothness of of each segment by changing the number of subdivisions. 
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Interpolation 
Tilt 

Alters how the tilt of a segment is calculated. 
Radius 

Alters how the radius of a Beveled curve is calculated. The effects are easier to see after Shrinking/Fattening a control 
point AltS. 

Smooth 

Smooths the normals of the Curve 



Non-Uniform Rational B-Splines (NURBS) 

One of the major differences between Bezier Objects and NURBS Objects is that Bezier curves are approximations. For example, a 
Bezier circle is an approximation of a circle, whereas a NURBS circle is an exact circle. NURBS theory can be a very complicated 
topic. For an introduction, please consult the Wikipedia page. In practice, many of the Bezier curve operations discussed above apply 
to NURBS curves in the same manner. The following text will concentrate only on those aspects that are unique to NURBS curves. 

Editing NURBS Curves 

A NURBS Curve is edited by moving the location of the Control Points. 

1 . Place a Curve by o ShiftA to bring up the Add menu, followed by Curve » NURBS curve. 

2. Press Tab to enter Edit mode. 

3. Select one of the Control Points and move it around. Use LMB G to confirm the new location of the Control Point, or use RMB 0 
to cancel. 

4. If you want to add additional Control Points, select both of them, press W and select Subdivide. Press F6 immediately after to 
determine how many subdivisions to make. 



Active Spline 




NURBS Active Spline 
panel. 



One of the characteristics of a NURBS object is the knot vector. This is a sequence of numbers used to determine the influence of the 
contol points on the curve. While you cannot edit the knot vectors directly, you can influence them through the Endpoint and Bezier 
options in the Active Spline panel. Note that the Endpoint and Bezier settings only apply to open NURBS curves. 

Cyclic 



Makes the NURRS curve cvr.lir. 











A NURBS curve with Cyclic applied. 



Bezier 

Makes the NURBS curve act like a Bezier curve. 
Endpoint 




A NURBS curve with Endpoint enabled. 



Order 

The order of the NURBS curve determines the area of influence of the control points over the curve. Higher order values means 
that a single control point has a greater influence over a greater relative proportion of the curve. The valid range of Order values 




NURBS curves with orders of 2 (left), 4 (middle) and 6 (right). 



Path 
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As mentioned above, Curves are often used as paths . Any curve can be used as a Path if the Path Animation option is selected. 

The Path option available from the Add Curve menu is identical to a 3D NURBS curve, except that you do not have access to the 
Active Spline panel. 
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Curve selection in Edit mode is much less complex than with meshes! Mainly this is because you have only one selectable element 
type, the control points (no select mode needed here...). These points are a bit more complex than simple vertices, however, 
especially for Beziers, as there is the central vertex, and its two handles... 

The basic tools are the same as with meshes , so you can select a simple control point with a LMB O-click, add to current selection 
with ft Shift LMB O-clicks, Border-select, and so on. 

One word about the Bezier control points: when you select the main central vertex, the two handles are automatically selected too, so 
you can grab it as a whole, without creating an angle in the curve. However, when you select a handle, only this vertex is selected, 
allowing you to modify this control vector. . . 

L (or CtrIL) will add to the selection the cursor's nearest control point, and all the linked ones, i.e. all points belonging to the same 
curve. Note that for Bezier, using L with a handle selected will select the whole control point and all the linked ones. 

Menu pro vyber 

With curves, all "advanced" selection options are regrouped in the Select menu of the 3D views header. Let's detail them. 

Random... 
Inverse 

Select/Deselect All 
Border Select 

All these options have the same meaning and behavior as in Object mode (and the specifics of Border Select in Edit mode 
have already been discussed here ). 



Kazdy n-ty 

Mod: Edit rezim 
Klavesova zkratka: neni 
Menu: Select » Every Nth 

This only works if you already have at least one control point selected. Using the current selection, it will add to it every nth control 
point, before and after the initial selection. The "selection step" is specified in the N pop-up numeric field shown during the tool start. 

Vybrat/odvybrat prvm/posledni 

Mod: Edit rezim 
Klavesova zkratka: neni 

Menu: Select » Select/Deselect First, Select » Select/Deselect Last 

These commands will toggle the selection of the first or last control point(s) of the curve(s) in the object. This is useful to quickly find the 
start of a curve (e.g. when using it as path...). 

Vybrat dalsi/pfedchozi 

Mod: Edit mode 
Klavesova zkratka: neni 

Menu: Select » Select Next, Select » Select Previous 

These commands will select the next or previous control point(s), based on the current selection (i.e. the control points following or 
preceding the selected ones along the curve). 

Vice a mene 

Mod: Edit rezim 

Klavesova zkratka: Ctrl+ NumPad/Ctrl- NumPad 
Menu: Select » More/Less 

These two options are complementary and similar to those for meshes . Their purpose, based on the currently selected control points, 
is to reduce or enlarge this selection. 

The algorithm is the same as with meshes, but results are more easy to understand: 

• More: for each selected control point, select all its linked points (i.e. one or two...). 

• Less: for each selected control point, if all points linked to this point are selected, keep this one selected. Otherwise, de-select 
it. 

This implies two points: 

• First, when all control points of a curve are selected, nothing will happen (as for Less, all linked points are always selected, and 
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of course, More can't add any). Conversely, the same goes when no control points are selected. 
• Second, these tools will never "go outside" of a curve (they will never "jump" to another curve in the same object). 
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Upravy kfivek 

Tato stranka obsahuje zaklady uprav kfivek. Slozitejsi procedury, jako je extruze-roztazeni, ohraneni.taper jsou popsany v dalsi 
kapitole: Deformace kfivek a protahovani 

VYtvofeni kfivek 

Blender ma zakladnich pet odlisnych primitiv pro kfivky. Dva typy Bezier a tfi NURBS: 

Bezierova kfivka 

pfida ovtevfenou 2D Bezierovu kfivku s dvema kontrolnimi body. 
Bezier Kruh 

pfida uzavfenou 2D kfivku kruhoviteho tvaru (vytvofeno ctyfmi kontrolnimi body). 
NURBS kfivka 

pfida otevfenou 2D NURBS kfivku se ctyfmi kontrolnimi body a se stejnymi Uniform uchyty. 
NURBS kfuh 

pfida uzavfenou 2D NURBS kfivku (vytvofenou osmi kontrolnimi body). 
Path - cesta 

pfida otevfenou 3D kfivku NURBS vytvofenou peti zarovnanymi kontrolnimi body a s koncovym 
(Endpoint) uchytem a s povolenym nastavovanim cesty kfivky (CurvePath). 

Zobrazeni kfivek 

Moznost i zobrazeni 

V editacnim rezimu jsou vlastnosti v menu Curve Display. 
Handles 

Vybira zobrazeni Bezierovych uchytu v editacnim rezimu. Toto nema vliv na projev 
samotne kfivky, viz Curves , kde je popsano vice typu uchyytu. 
Normals 

Vybira zobrazeni podle normal ( Curve Normals ). 
Normal Size 

Nastavuje zobrazeni mefitka kfivek podle normal. 

(Not that this is relative to the control point scale which can be explicitly set, and is reflected in the normals as well.) 
Skryte prvky 

Stejne jako v objektovem rezimu je mozne skryt vxybrane casti, coz muze byt uzitecne pro "vycisteni" pracovniho prostoru kolem kfivky 
v pfipade modelovani prostfedi s tisice vrcholy... 

Pro zakryti pouzijte CtrlAltH, tlacitko skryt Hide v panelu Curve Toolsl , anebo pomoci menu Curve » Show/Hide Control Points » Hide 
Selected (ukazat/schovat vybrane prvky). 

Pro zobrazeni skrytych prvku pouzijte AltH, tlacitko Reveal v nastrojovem panelu kfivek Curve Toolsl nebo relevantni volbou ve stejnem 
menu Curve » Show/Hide Control Points. 



Zakladni upravy kfivek (posuv, rotace, mentko) 

Mod: Edit mode 
Klavesova zkratka: G/R/S 

Menu: Curve » Transform » Grab/Move, Rotate, Scale, ... 

Once you have a selection of one or more control points, you can grab/move (G), rotate (R) or scale (S) them, like many other things in 
Blender, as described in the Manipulation in 3D Space section. 

Note that Bezier control points contain three vertices (the central one and the two handles), so a whole selected control point is 
equivalent to three selected vertices for transform tools (i.e. you can rotate and scale it, unlike standard mesh or NURBS vertices). 

Note that in general, Bezier curves are easier to edit than NURBS, as when you modify a control point, you only affect the two curve 
segments on both side of the point. With NURBS, when you move a vertex, the curve can be modified up to three point on both side, 
depending on the order of the curve... Moreover, a Bezier curve always pass through the center of all its control points - NURBS are 
far from being so simple! 

You also have in Edit mode an extra option when using these basic manipulations: the proportional editing . 

Pfichytavani 

Mod: Edit mode 

Panel: Curve Toolsl (Editing context) 

Mesh snapping also works with curve components. 
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Both control points and their handles will be affected by snapping, except for within itself (other components of the active curve). 
Snapping works with 2D curves, however points will be constrained to the curve's local XYaxis. 



Nastroje deformace 

Mod: Edit mode 

Menu: Curve » Transform 

The To Sphere, Shear, Wrap and Push/Pull transform tools are described in the Manipulation in 3D chapter. 
The two other tools, Tilt and Shrink/Fatten Radius are related to Curve Extrusion . 

Vyhlazovani 

Mod: Edit mode 

Klavesova zkratka: W » smooth 

Curve smoothing is available through the specials menu. For Bezier curves, this smoothing operation currently only smooths the 
positions of control points and not their tangents. End points are also constrained when smoothing. 

Zrcadlenl 

Mod: Edit mode 
Klavesova zkratka: CtrIM 
Menu: Curve » Mirror 

The Mirror tool is also available, behaving exactly as with mesh vertices . 

Set Bezier Handle Type 

Mod: Edit mode 

Panel: Curve Tools » Handles 

Klavesova zkratka: V 

Menu: Curve » Control Points » Set Handle Type 

This only concerns Bezier curves. As we saw in a previous page , these curves can have four types of handles (giving smooth or 
angled curve...). ^ ShiftH makes all selected control points automatic, H toggles between free and aligned, and V makes them vector. 
Follow above link for more details. 

Rozsifovani kfivek 

Mod: Edit mode 

Klavesova zkratka: Ctrl LMB 0 or E 
Menu: Curve » Extrude 

Once a curve is created you can add new segments (in fact, new control points defining new segments...), either by extruding it, or 
placing new handles with Ctrl LMB 0 clicks. Each new segment is added to one end of the curve. A new segment will only be added if 
a single vertex, or handle, at one end of the curve is selected. If two or more control points are selected nothing is added (however, if 
you used the E Extrude command, all selected control points are placed in Grab mode...). 

Note that unlike with meshes, you can't create a new curve inside the edited object by just Ctrl LMB U-clicking with nothing selected - 
to do so, you can cut an existing curve in two parts (by deleting a segment) , copy an existing one (•> ShiftD), or add a new one (Add 
menu)... 

Podrozdeleni 

Mod: Edit mode 

Panel: Curve Tools (Editing context) 

Klavesova zkratka: W » 1 

Menu: Curve » Segments » Subdivide 

Curve subdivision simply subdivides all selected segments by adding one or more control points between the selected segments. 
Number of Cuts 

Subdivides the segment multiple times evenly spacing this number of control points. 
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Duplikace 

Mod: Edit mode 
Klavesova zkratka: o ShiftD 
Menu: Curve » Duplicate 

This command duplicates the selected control points, along with the curve segments implicitly selected (if any). The copy is selected 
and placed in Grab mode, so you can move it to another place. 

Spojovani segmetnu krivek 

Mod: Edit mode 

Klavesova zkratka: F 

Menu: Curve » Make Segment 

Two open curves can be combined into one by creating a segment between the two curves. To join two separated use one end control 
point from each curve. The two curves are joined by a segment to become a single curve. 




Two curves. One curve joined. 

Additionally, you can close a curve by joining the endpoints 

Note that you can only join curves of the same type (i.e. Bezier with Bezier, NURBS with NURBS) 

Oddeleni krivek 

Mod: Edit mode 
Klavesova zkratka: P 
Menu: Curve » Separate 

Curve object that are made of multiple distinct splines can be separated into their own objects. Note, if there is only one spline in a 
curve object, separating when something is selected will create a new curve object with no control points. 

Vymazani prvkus 

Mod: Edit mode 
Klavesova zkratka: X or Del 
Menu: Curve » Delete... 

The Erase pop-up menu of curves offers you three options: 
Selected 

This will delete the selected control points, wthout breaking the curve (i.e. the adjacent points will be directly linked, joined, once 
the intermediary ones are deleted). Remember that NURBS order cannot be higher than its number of control points, so it might 
decrease when you delete some control points. . . Of course, when only one point remains, there is no more visible curve, and 
when all points are deleted, the curve itself is deleted. 

Segment 

This option is somewhat the opposite to the preceding one, as it will cut the curve, without removing any control point, by erasing 
one selected segment. 

This option always removes only one segment (the last "selected" one), even when several are in the selection. So to delete all 
segments in your selection, you'll have to repetitively use the same erase option... 

All 

As with meshes, this deletes everything in the object! 

Otevirani a uzaviram krivek 

Mod: Edit mode 
Klavesova zkratka: AltC 
Menu: Curve » Toggle Cyclic 
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This toggles between an open curve and closed curve (Cyclic). Only curves with at least one selected control point will be closed/open. 

The shape of the closing segment is based on the start and end handles for Bezier curves, and as usual on adjacent control points for 
NURBS. The only time a handle is adjusted after closing is if the handle is an Auto one. (Open curve) and (Closed curve) is the same 
Bezier curve open and closed. 

This action only works on the original starting control-point or the last control-point added. Deleting a segment(s) doesn't change how 
the action applies; it still operates only on the starting and last control-points. This means that AltC may actually join two curves instead 
of closing a single curve! 

Remember that when a 2D curve is closed, it creates a renderable flat face. 















Closed 

s 










Otevfena kfivka. 


Uzavfena kfivka. 




Uzavfena kfivka 
(pevna). 



Prepnuti smeru 

Mod: Edit mode 

Klavesova zkratka: W » 2 NumPad 

Menu: Curve » Segments » Switch Direction, Specials » Switch Direction 

Tento pfikaz "obratf smer kfivky s posledne vybranym elementem. (tj. startovni bod se stane koncovym a naopak). Nastroj je velice 
uzitecny pokud pouzivame kfivku jako zdrojovou cestu v pfipqade modelovani pasky atp. . . 



Nastroje pro konverzi 

Typy pfevodu kfivky 

Mod: Edit mode 
Panel: Curve Toolsl 

Je mozne pfevadet kfivky typu spline do typu Berierovych, NURBS a Poly kfivek. 

Tlacitko Set Spline type (nastaveni typu spline) ve skupine Curve na panelu Curve Tools umoznuje pfevadet vybrane spliny. Za 
poznamku stoji, ze toto neni "vychytrala" konverze, t.j. Bezierovy tvary i ,e. Blender se nepokousi vytvofit naprosto stejny tvar, ale pouze 
podle poctu fidicich bodu... Napfiklad pfi konverzi NURBS do Bezierovych kfivek se kazda skupina tfi fidicich prvku NURBS stava 
unikatni Bezierovymi (centralni uzel a dva manipulatory). 

Pfevod kfivky na sit' 

Mod: Object mode 
Menu: Object » Convert to 

Tento korvezni nastroj pfevadi objekt Curve na objekt typu Mesh se zachovanim tvaru, obsahu a objemu v pfipade uzavfene kfivky. 
Takto pfevedenym objektem je mozne dale tvofit hrany a vrcholy. . . 

Pfevod site na kfivku 

Mod: Object mode 
Menu: Object » Convert to 

Sit'ove objekty, ktere se skladajize propojenych kfivek mohou byt pfevedeny na objekty typu kfivka. Vysledna kfivka bude typu poly, 
ale muze byt pro dosazeni vyssi hladkosti pfevedena do vice segmentu jak je popsano vyse. 

Rodicovstvi kfivek 



Mod: Edit mode 
Klavesova zkratka: CtrIP 



Pomocidalsich vybranych objektu potomci z jednoho nebo tfi rodicovskych kontrolnich bodu (CtrIP je mozne vytvofit rodice. Po vybrani 
1 nebo 3 kontrolnich bodu stisknete Ctrl RMB 3 a jineho objektu pomoci CtrIP vytvofite rodice vrcholu. 

Haky 

Mod: Edit mode 
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Klavesova zkratka: H 

Menu: curve » control points » hooks 

Haky mohou byt pfidany jako fidici body pro jeden nebo vice bodu ostatnich objektu. 

Nastaveni cilove vahy 

Mod: Edit mode 

Menu: W » Set Goal Weight 

Set Goal Weight 

Toto nastaveni "cilove vahy" vybranych kontrolnich bodu ma vliv na mekkost fyzikalni charaketristiky. Krivka se pak snazi "prilepit" 
do svych puvodnich pozic na zaklade sve vahy. 
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Povrchy 




Povrch. 



Kfivkyjsou objekty typu 2D a povrchy jsou jejich rozsirenim do 3D. Blender vsak muze pracovat pouze s povrchy typu NURBS, nikoli 
Bezierovymi (jsou k dispozicity Bezierovy uzlyjak je videt nize), nebo polygonalnimi (ale pro polygonyjsou klasicke site). Dokonce 
kfivky a povrchy sdili stejny typ objektu (take s texty. . .), nejsou stejnou veci, napfciklad v jednom objektu neni mozne vyuzit kfivky a 
ovrchy. 

Povrchy jsou rozmeru 2D. Maji tedy dve interpolacni osy, U (pro kfivky) a V. Je dulezite porozumet, ze Ize fidit interpolacni pravidla 
(uzel, poradi, rozliseni) nezavisle pro oba tyto rozmery (kde polozky (the U a V jsou k nastaveni urceny). 

Muzete se ptat, "ale povrch se jevi jako trojrozmemy, proc je tedyjen 2D?". Vlastnosti objektu 3D je, ze ma dalsi marametr dany tfetim 
rozmerem. Tim je objem, kdezto povrch, pfestoze muze byt uzavfeny ma pouze povrch o rozmeru 2. Je nekonecne tenky. Proto pouze 
2D objekty maji jen dve interpolacni rozmery, nebo osy, nebo rozmery. (pokud se trosku vyznate v matematice, myslete v 
neeuklidovske geometrii - nuze povrchy jsou pouze neeuklidovske roviny 2D). Pro klasicky "pfiklad ze zivota" je mozne srolovat kus 
papiru do valce, ktery sice ohranicuje urcity objem, ale stale jde o papir s obsahem nekolika ctverecnich centimetru. Tedy 2D objekt! 

V podstate jsou povrchy velice podobne vysledku vytazeni kfivky (by the way, I think it should be possible to convert an extruded curve 
in a surface, at least when only made of NURBS - but Blender cannot do it currently...). 

Nastroje upravy povrchu 




Surface Tools. 



Panely Editing jsou stejne jako pro kfivky pouzwe s mensim poctem moznosti. . . A jako obvykle jsou k dispozici menu Select a 
Surface v zahlavi pohledu 3D a Specials (W) v menu pop-up. 

Vizualizace 

There is nearly no difference with NURBS curves, except that the u direction is indicated by yellow grid lines, and the v one is 
materialized by pink grid lines, as you can see in (Surface). 

You can hide and reveal control points just as with curves, and you have the same draw options in the Curve Tools panel. 

Struktura povrchu 

Mnoho z konceptu kfivek . zvlaste NURBS se vztahuji k NURBS povrchum jako fidici body, pofadi (Order), vahy (Weight), rozliseni 
(Resolution), atd. Nasleduje detailni popis rozdflu. 

Je velice dulezite porozumet rozdilu mezi kfivkami NURBS a povrchy NURBS. Prvni maji pouze jednu dimenzi, druhe maji dimenze 
dve. Blender interne pocita povrchy NURBS a kfivky NURBS uplne rozdilne. Je mnoho atributu, ktere Ize oddelit, ale nejdulezitejsi je, 
ze kfivky NURBS maji jednu interpolacni osu (U) a povrchy NURBS maji dve interpolacni osy (U a V). 

However, you can have "2D" surfaces made of curves (using the extrusion tools , or, to a lesser extent, the filling of closed 2D curves. 
And you can have "1 D" curves made of surfaces, as a NURBS surface with only one row (either in U or V direction) of control points 
produces only a curve. . . 

Visually you can tell which is which by entering Edit mode and looking at the 3D window's header: either the header shows "Surface" 
or "Curve" as one of the menu choices. Also, you can extrude a whole NURBS surface curve to create a surface, but you can't with a 
simple NURBS curve (we talk here about the "standard" Extrude tool, the one activated with the E shortcut, not the quite specific curve 
extrusion tools - yes, I know, it's not easy to follow...). 

Ridici body, fadky a mnzka (Grid) 

Control points for NURBS surfaces are the same as for NURBS curves. However, their lavout is quite constraininq. The concept of 



Details, info, download: http://amrc.altervista.org 



Page 194 of 361 



Doc:2.6/Manual - BlenderWiki (09/10/2014) -Nastroje iipravy povrchu 



"segment" disappears, replaced by "rows" and the overall "grid" 



Blender CZ wiki PDF Manual conversion by Marco Ardito 



A "row" is a set of control points forming one "line" in one interpolation direction (a bit similar to edge loops for meshes). So you have 
"U-rows" and "V-rows" in a NURBS surface. The key point is that all rows of a given type (U or V) have the same number of control 
points. Each control point belongs to exactly one U-row and one V-row. 

All this forms a "grid", or "cage", of which shape controls the shape of the NURBS surface. A bit like lattice . .. 

This is very important to grasp: you cannot add a single control point to a NURBS surface, you have to add a whole U- or V-row at 
once (in practice, you will usually use the extrude tool, or perhaps the duplicate one, to add those...), containing exactly the same 
number of points as the others. This also means that you will only be able to "merge" different pieces of surfaces if at least one of their 
rows match together. 

Rozliseni povrchu 

Just like NURBS curves , Resolution controls the detail of the surface. The higher the Resolution the more detailed and smoother the 
surface is. The lower the Resolution the rougher the surface. However, here you have two resolution settings, one for each 
interpolation axis (U and V). Note that unlike with curves, you have only one resolution (the Resol U and V fields, in the Curve Tools 
panel)... 
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Resolution 1x1. 


Resolution 3x3. 



(Resolution 1x1) is an example of a surface resolution of 3 for both u and v. (Resolution 3x3 surface) is an example of a surface 
resolution of 1 2 for both u and v. 




Resolution panel. 



you can adjust the resolution for both preview and render, to don't slow things down in the viewport, but still get good render results. 



Uzavrene a otevfene povrchy 

As curves, surfaces can be closed (cyclical) or opened, independently in both directions, allowing you to easily create a tube, donut or 
sphere shape, and they can be drawn as "solids" in Edit mode. This makes working with surfaces quite easy. 

Uzly (Knots) 

Just like with Kfivky NURBS . NURBS surfaces have two knot vectors, one for each U and V axis. Here again, they can be one of 
Uniform, Endpoint, or Bezier, with same properties as for curves. And as with curves, only opened surfaces (in the relevant direction) 
are affected by this setting... 



Endpoint U. 

In (Endpoint U), the U interpolation axis is labeled as "u" and the V interpolation axis is labeled as "v". The u's interpolation axis has 
been set to Endpoint and as such the surface now extends to the outer edges from "ei" to "e2" along the u interpolation axis. 

To cause the surface to extend to all edges you would set the v's axis to Endpoint as well. 
Pofadi (Order) 

One more time, this property is the same as with NURBS Curves, it specifies how much the control-points are taken into account for 
calculating the curve of the surface shape. For high Orders, (1), the surface pulls away from the control-points creating a smoother 
surface - assuming that the resolution is high enough. For lowest Orders, (2), the surface follows the control-points, creating a surface 
that tends to follow the grid cage. 
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Order 2 and order 4 surface. 



For illustration purposes, in both (Order 4 surface) and (Order 2 surface), the knot vectors were set to Endpoint causing the surface to 
extend to all edges. 

You can set independently the order for each interpolation axis, and as for curves, it cannot be lower than 2, and higher than 6 or the 
number of control points on the relevant axis. 

Vahy (Weight) 




Pracuji stejne jako s kfivkami NURBS ! Weight urcuji, jak mnoho fidici bod "vytahne" kfivku. 



V (vaze povrchu 5) samostatny fidici bod oznaceny jako "c" ma vlastni vahu (Weight) nastavenou na 5.0 zatimco ostatni na jejich 
pfednastavenou hodnotu 1.0. Jak je patrne fidici bod vytahuje povrch smerem k sobe. 

Pokud vsechny fidici body maji stejnou vahu (Weight), pak kazdy efektivne ma vliv na kazdeho. Je rozdil ve vahach, ktere zpusobuji 
pohyb povrchu smerem k, nebo od fidiciho bodu. 

Vaha (Weight) urciteho fidiciho boduje patrna v panelu Vlastnosti transformace (N), vpoli W(a nikoli vpoli Weight field...). 

Prednastavene vahy 

File:NurbsSurfaceSphere.pnq? 
Povrch koule. 

NURBS mohou vytvafet ciste tvary jako kruhy, valce a koule (pozn.: Bezierova kruznice neni pfesna kruznice). Pro vytvofeni pfesnych 
kruhu, globu nebo valcu musi byt specifikovany urcite vahy kontrolnich bodu kfivky- nektere jsou prednastavene v nastrojich panelu 
Curve Tools (dolni pravy roh). Nastaveni neni zcela intuitivni a vyzaduje hlubsi studium problematiky NURBS. 

Videli jsme v 1 D NURBS curves jak vytvofit kruznici, podivejme se na to, jak vytvofit kouli pomoci 2D povrchu. Je to na stejnem 
principu - pro vytvofeni je tfeba mit ctyfi rozdilne vahy (1.0, 0.707 = sqrt (0.5) , 0.354= sqrt (2) /4, and 0.25) jsou ctyfi pfednastavene 
dostupne v panelu Curve Tools . . . 

Primitiva 

Vypomoci pro tvorbu povrchu jsou k dispozici ctyfi pfednastavene NURBS povrchy. Nachazi se v menu Add » Surface: NURBS 
Surface, NURBS Tube, NURBS Sphere a NURBS Torus. 
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Primitiva povrchu NURBS. 

Existuji dve pfednastaveni povrchovych kfivek NURBS (pouze s jednim fidicim bodem na kazdy fadek V-row): NURBS Curve a 
NURBS Circle. 




Primitiva kfivky NURBS. 
Kruhovy povrch NURBS neni nikdy vyplnen stejne jako jeho "realny" protejsek ve skutecnosti . . . 
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Textove objekty 
Mod: Edit mode (Text) 

Panel: Curve and Surface, Font and Char (Editing context, F9) 
Klavesova zkratka: F9 
Menu: Add » Text 

Blendfe.^LT^ 

Agate ont \ 

ii'-r-' <a\\- I 

Priklady textu. 

Text je objekt, kteryje presne to, co znamena: text. Sdili stejne objektove vlastnosti jako kfivky a povrchy. Podporuje systemova pisma 
(OpenType, TrueType, atd.), je vektorovy, vytvofeny z kfivek (obecne Bezierovych). 

Blender uses a "Font System" to manage the mapping "letter codes > objects representing them in 3D views". This implies that not 
only does the font system have its own built-in font, but it can use external fonts too, including PostScript Type 1, OpenType and 
TrueType fonts. And last but not least, it can use any objects existing in current .blend file as letters. . . 

Texts in Bender allow you to create/render 2D or 3D texts, shaded as you want, with various advanced layout options (like justifying 
and frames), as we will see below. By default, letters are just flat filled surfaces, exactly as any closed 2D curve. But you can of course 
extrude them. . . And texts can follow other curves. 

Of course, once you are happy with the shape of your text, you can convert it (with AltC, in Object mode), either to a curve, or directly to 
a mesh, allowing you to use on it all the powerful features of these objects... 

(Text Examples) shows some examples of various fonts in action including the "blue" font that has been applied to a curve path. 
Notes 

A maximum of 50000 characters is allowed per text object, however, be forewarned that the more characters a single text object has, 
the slower the object will respond interactively. 

As you can see when you switch between Object and Edit modes, the Font panel remains the same. This means that its settings can 
be applied indifferently in both modes. . . and this implies that you cannot apply them to just a part of the mesh. So font, size, and so on, 
are common to all letters in a Text object. There is just one exception: the Bold/Italic buttons control properties specific to each letter 
(this is a way to use up to four different fonts in a text. 

For optimum resource usage, only characters that are being used consume memory (rather than the entire character set). 

Editing Text 



Mode: Edit mode 
Hotkey: see below 




Text in Edit mode. 



Editing text is quite different than other object types in Blender, and happens mainly in two areas. First, the 3D view, of course, where 
you type your text, and have a few shortcuts, e.g. for applying styles - note however that most Blender hotkeys you know in Edit mode 
do not exist for texts! The second place is the Button window (Editing context, F9), especially the Font panel. 

The menu of the 3D view header has nearly no use, and there is no Specials menu... You have no transform nor mirror tools, and so 
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on. However, you can apply to texts the same modifiers as to curves. 

Editing Text is similar to using a standard text editor but is not as full featured and has some differences: 
Exit Edit mode 

Tab doesn't insert a tab character in the text, but rather enters and exits Edit mode, as with other object types. 

Copy 

To copy text to the buffer use CMC or the Copy \ button in the tool shelf. 
Cut and Copy 

To cut and copy text to the buffer use CtrIX or the Cut | button in the tool shelf. 

Paste 

To paste text from the buffer use CtrlV or the Paste] button in the tool shelf. 
Delete all text 

To completely erase or delete all text use Ctri< — Backspace. 
Home/End 

\ Home and -* End move the cursor to the beginning and end of a line respectively. 
Next/Previous word 

To move the cursor on a word's boundary use Ctrl< or Ctrl>. 

The text buffer does not communicate with the desktop. It only works from within Blender. To insert text from outside Blender see 
Inserting text below. 

Inserting Text 

You can insert text in three different ways: from the internal text buffer ( Editing Text ), or from a text file. 

To load text from a text file, use the Text » Paste File tool. This will bring up a File Browser window for navigating to a valid UTF-8 file. 
As usual, be careful that the file doesn't have too many characters as interactive response will slow down. 

Special Characters 

Mode: Edit mode 

Menu: Text » Special Characters 

There are a few special characters that are available using the Alt key or the Text menu on the 3D window header. 
Here is a summary of these characters: 



AltC 


Copyright (©) 


AltR: 


Registered trademark (®) 


AltG 


Degrees (°) 


AltX: 


Multiply symbol (x) 


AltS 


German "ss" (R>) 


AJtF: 


Currency sign (n) 


Alt! 


British Pound (L) 


AltY: 


Japanese Yen (Y) 


Alt1 


Superscript 1 (1) 


AB2: 


Superscript 2 (2) 


Alt3 


Superscript 3 (3) 


Alt.: 


Circle 


Alt? 


Spanish question mark (?) 


Alt!: 


Spanish exclamation mark (!) 


Alt< 


Left double quotation mark («) 


Alt>: 


Right double quotation mark (» 



All the characters on your keyboard should work, including stressed vowels and so on. If you need special characters (such as 
accented chars, which are not there on a US keyboard) you can produce many of them using a combination of two other characters. 
To do so, type the main char, press Alt*— Backspace, and then press the desired "modifier" to produce the special character. Some 
examples are given below: 

A, Alt* — Backspace, ~: a A, Alt* — Backspace, ': a A, Alt* — Backspace, ': a 

A, Alt*— Backspace, O: a E, Alt*— Backspace, ": e O, Alt* — Backspace, /: o 

Convert text to text object 




An easy way to get text into Blender is to type it in The Text Editor . It is suggested to do this with a split window as you will be able to 
see the 3D view port and text editor at the same time. In the Text Editor select Text > Create Text Block. Then begin typing. When 
finished select Edit » Text to 3D Object » One Object or One Object per Line depending on your needs. It is also possible to load 
a text file via Text » Open Text Block which can be useful for importing large amounts of text at once. 

3D Mesh 
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It is possible to convert a Text Object to a 3D Mesh object. This can be useful so that you may edit the vertices in Edit Mode , but you 
will loose the ability to edit the text itself. To do this go to Object Mode and select your Text Object. Press AltC and select Mesh From 
Curve/Meta/Surf/T ext. Now you can return to Edit Mode and manually edit the vertices. They are usually a bit messy, so it may be 
useful to use a Limited Dissolve deletion or Remesh Object Modifier at a low threshold to clean up your mesh. 



-v 



NoteToi self i : 

print | '^lender = fun' 



import bpy 

def NoteTo(self): 
print('blender = fun') 



left normal text, right the made text object. 



Text Selection 




Text in Edit mode. 



In Edit mode, your text has a white cursor, and as in any text editor, it determines where new chars will be inserted! You move this 
cursor with the arrow keys (>/7</ A ) or Page up/Page down and * Home/-" End keys. 

Hold o Shift while using the arrow keys to select a part of the text. You can use it to specify different materials, the normal/bold/italic 
state, and not much more... 



Formatting Text 



Fonts 

Mode: Edit mode 

Panel: Font (Editing context, F9) 

The Font panel has several options for changing the look of characters. 
Loading and Changing Fonts 



ft 18thCtrinit.ttf 


29 KB 


ft 18thCtrKurStart.ttf 


89 KB 


ft 18thCtrKurTxt.ttf 


84 KB 


ft 1610_Cancellaresca_ 


m.TTF 116 KB 


ft BIRTH OF A HERO ttf 


116 KB 


ft CRBLATRIAL.otf 


45 KB 


ft CRBLATRIAL.ttf 


54 KB 


ft CRIALTRIAL.otf 


59 KB 


ft CRIALTRIAL.ttf 


76 KB 


ft kabog.ttf 


23 KB 


ft kingthingspetrock.ttf 


14 KB 



Loading a Type 1 font file. 

Blender comes with a built-in font by default and is displayed in each of the four font style choosers. The built-in font is always present 
and shows in this list as "Bfont". The first icon contains a drop-down list displaying currently loaded fonts. Select one for each font 
style. 

To load a different Font, click the Load button in the and navigating to a valid font. The File Browser window will give all valid fonts a 
capital F icon, as seen in Loading a Type 1 font file. 

Unix note 

Fonts are typically located under /usr/lib/ fonts, or some variant like /usr/iib/xn/fonts, but not always. They may be in other 
locations as well, such as /usr/share/iocai or /usr/iocai/snare, and possibly related sub-trees. 
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If you select a font that Blender can't understand, you will get the error "Not a valid font". 

Remember the same font will be applied to all chars with same style in a text, but that a separate font is required for each style. For 
example, you will need to load an Italics font in order to make characters or words italic. Once the font is loaded you can apply that font 
"Style" to the selected characters or the whole object. In all, you would need to load a minimum of four different types of fonts to 
represent each style (Normal, Italics, Bold, Bold-Italics). 

It is important to understand that Blender do not bother what font you load for "normal", "bold", etc., style. This is how you can have up 
to four different fonts in use in the same text - but you have to chose between different styles of a same font, or different fonts. Blender 
has a number of typographic controls for changing the style and layout of text, found in the Font panel. 

Size and Shear 

Size 

Controls the size of the whole text (no way to control each char size independently). Note however that chars with different fonts 
(different styles, see below) might have different visible size. 




shear: 'blender 1 has a shear value of 1 , 
'2.59' a shear value of 0 



Shear 

Controls the inclination of the whole text. Even if this seems similar to italics style, this is not the same thingl 



Objects as Fonts 

You can also "create" your own "font" inside Blender! This is a quite complex process, so let's detail it: 

• First, you must create your chars. Each char is an object, of any type (mesh, curve, meta. . .). They all must have a name 
following the schema: common prefix followed by the char name (e.g. "ft. a", "ft.b", etc.). 

• Then, for the Text object, you must enable the Dupli Verts button (Object context - F7 -, Anim Settings panel). 

• Back in Editing context (F9), in the Font panel, fill the Ob Family field with the common prefix of your "font" objects. 

Now, each time a char in your text matches the suffix part of a "font" object's name, this object is duplicated on this char. The original 
chars remain visible. The objects are duplicated so that their center is positioned at the /oner right comer of the corresponding chars. 

Text on Curve 

With the curve modifier you can let text follow a curve. 



Text on curve. 

In (Text on curve) you can see a text deformed by a curve (a 2D Bezier circle). 

to apply the curve modifier, the text object first has to be converted to a mesh, using AltC and click mesh. 



Note 

there is also a Text on Curve feature, but the curve modifier offers more options. 

Underline 

Underline 

Toggled with the Underline button before typing. Text can also be set to Underlined by selecting it then using the Bold button in 
the Tool Shelf. 

Position 

This allows you to shift vertically the position of the underline. 
Thickness 

This controls the thickness of the underline. 
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File:TextFontSettings.png ? 
check a character option 
to, for example, type bold 
text 

Character 



Bold 
Itolie 
iiderlin 



SMALL CAI 

bold + italic 

Bold text. 
Bold 

Toggled with the Bold button before typing. Text can also be set to Bold by selecting it then using the JJqjd | button in the Tool 
Shelf. 

Italics 

Toggled with the Italic button before typing. Text can also be set to Italic by selecting it then using the Italic button in the Tool 
Shelf. 
Underline 

Enables underlining, as controlled by the Underline settings above. 
Small Caps 

type small capital text. 



Blender's Bold and Italic buttons don't work the same way as other applications, as they also serve as placeholders for you to load up 
certain fonts manually, which get applied when you define corresponding style, see above . 

To apply the Bold/ltalics/Underline attribute to a set of characters you either turn on Bold/lta lies/Underline prior to typing characters, or 
highlight (select) first and then toggle Bold/ltalics/Underline. 

Setting Case 

You can change text case by selecting it then clicking the To Upper [ or To Lower | in the tool shelf. 
Enable the Small Caps option to type characters as small caps. 

The size of the Small Caps can be changed with the Small Caps Scale setting. Note that the Small Caps Scale is applied the same to 
all Small Caps formatted characters. 

Paragraph 

The Paragraph Panel, has settings for the alignment and spacing of text. 





Left Center Right Jistify 


Spacing 


Olbet 


[• Character 1.000 • 


X. 0 000 


1 ' Word 1.000 


1 . • Y! 0.000 • 1 


Line 1 000 





the paragraph tab 
Align 

Left 



Aligns text to left of frames when using them, else uses the center point of the Text object as the starting point of the text (which 
grows to the right). 
Center 

Centers text in the frames when using them, else uses the center point of the Text object as the mid-point of the text (which 
grows equally to the left and right). 

Right 

Aligns text to right of frames when using them, else uses the center point of the Text object as the ending point of the text (which 
grows to the left). 
Justify 

Only flushes a line when it is terminated by a wordwrap (not by *J Enter), it uses \flhitespace instead of character spacing 
(kerning) to fill lines. 

Flush 
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Always flushes the line, even when it's still being entered, it uses character spacing (kerning) to fill lines. 
Both Justify and Flush only work within frames. 

Spacing 

Character 

A factor by which space between each character is scaled, in width 

Word 

A factor by which whitespace between words is scaled, in width.You can also control it by selection by pressing Alt< or Alt> to 
decrease/increase spacing by steps of 0.1. 

Line 

A factor by which the vertical space between lines is scaled. 
Offset 

X offset and Y offset 

Well, these settings control the X and Y offset of the text, regarding its "normal" positioning. Note that with frames , it applies to all 
frames' content... 



Shape 

Mode: Object or Edit modes 

Panel: Curve and Surface (Editing context, F9) 

As you can see in the Curve and Surface panel, texts have most of the same options as curves 

Resolution 

Preview 

the resolution in the viewport. 
Render 



the resolution on the render. 




the shape settings 



Fast Editing 

disables curve filling while in edit mode. 

Fill 

The fill options control how the text curves are filled in when text is Extruded or Beveled in the Geometry Panel. 
Front 

Fills in the front side of the surface. 

Back 

Fills in the back side of the surface. 
Fill Deformed 

Fills the curves after applying shape keys and modifiers. 
Textures 




Texture Settings 



Use UV for Mapping 

Use UV values as generated texture coordinates. 
Auto Texture Space 

Adjusts the active objects texture space automatically when transforming object. 
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Geometry 

Text objects have all the curves' extrusion features . 
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Editovani textu 
Textove boxy 

Mod: Object nebo Edit mod 
Panel: Font (Editing kontext, F9) 




AddTextbox 



Dimensions. Offset: 



Offset: U 

f x: 0.000 
^ Y: 0.000 J 



Textovy ramek. 

Textove "Boxy" davaji moznost distribuovat text jako jediny objekt v obdelnikove oblasti a s tim souvisejici moznosti libovolneho 
umistent vprostoru. 

Text spojite proteka mezi ramkem s nejnizsim cislem k ramku snejvyssim. Pokud je text deist a nevejde se do posledniho ramku, 
pfetece jej. 

Textove ramky jsou velice podobne konceptu ramku v aplikacich typu desttop publishing, jako je napfiklad nastroj Scribus. Ramek 
jako nadfazeny prostorovy irtvar cely text umist'uje do prostoru. 

Ramky jsou ovladany pomoci panelu Text Boxes. 
Velikost ramku 

Pocatecni velikost pro novy textovy objekt je velikost ramku nula, a to jak pro sifku Width, tak i pro vysku {Literal|Height}}. Tyto nulove 
rzmeryzpusobuji, ze pocitecni ramek je neviditelny. 

Ramkmy se sifkou 0.0 jsou behem toku textu ingnorovany (zadne pfepisovani slov) a ramky s vyskou 0.0 protekaji vzdy (bez moznosti 
pfeteceni textu na dalsi ramky). 

A tak aby byl ramek viditelny, musi byt jeho sifka (Width) vetsi, nezli 0.0. 
Poznamka 

Technicky vyska neni nikdy aktualne 0.0, protoze pismo (font) sam o sobe ma vzdy nenulovou vysku. 



Sifka ramku. 

(Frame wdth), tedy sirka ramku je 5.0 a protoze je vetsi nezli nula, je nyni viditelny a vykresleny aktivni barvou tematu jako teckovany 
ramecek. Text pfeteka, neb dosahl konce ramku. 

Pfidani/mazani ramu 

Kliknutim na tlacitko Add Textbox J v panelu Text Boxes se vlozi novy textovy ramek prave za aktualni (v pofadi podle toku textu) s 
nastavenymi jeho atributy (pozice a velikost). Ovefte posun tohoto noveho ramku v polich X a Y. Prave upravou hodnoty X dojde v 
vytvofeni noveho sloupce. 

Vymazani ramku je mozne kliknutim na tlacitko Delete . Text ve vyssich ramkachpfetece dolu do nizsich ramku. 
Pfiklad: Tok textu 




zalamovani 



Se dvema nebo vice ramky je mozne je aranzovat text daleko pfesneji s dostatecnou volnosti pohybu. Napfiklad pfidanim textu a 
napsanim "Blender je sjupr - dupr" dostava tento text ramek. Jen zatim neni videt, protoze jeho sife Width je 0.0. 



Nastavenim sife na 5.0 se ramek stava viditelnym a text pfeteka vsouladu s novou sifkou jak je ukazano v(Texf 2). Text pfeteka 
konec posledniho ramce, cozje zpusobeno puvodni velikosti ramku. 



5 



EXX IS 
WRAPI 



text protekajici z boxu 1 do boxu 2 
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Pokud pfidame nejaka ramek a nastavime jeho sifku a vysku, tex protece to tohoto noveho ramku. 



Priklad: Vice sloupcu 



text w/n 
wrap 

OLltO- 

matica 



Text 5. 

Pro vytvofeni dvou sloupcu textu pouze vytvofte textovy objekt a nastavte puvodni sifku Width a vysku Height podle pozadavku. Pak 
vlozte novy ramek, a ten bude mit stejnou velikost jako puvodni ramek. Sastavte pozici X na hodnotu o neco vetsi, nebo mensi nezli je 
sifka puvodniho ramku. Viz (Text 5). 

Prirazeni materialu 

Mod: Edit mode 

Panel: Link and Materials (Editing kontext, F9) 

Kazdy znak muze mit jiny index materialu (Material index), a tak muze mit nastaven odlisny material. 



Prirazeni je mozne nastavit pfed vlastnim psanim, nebo po vyberem bloku textu a kliknutim na tlacitko prirazeni 
materialu. 



v panelu 



Red Green Blue. 

Napfiklad pro vytvofeni obrazku [Red Green Blue) nejprve potfebujete vytvofit tfi oddelene materialy a tfi materialove indicie. KAzde 
slovo muze byt pfifazeno Materialovemu indexu vyberem znaku kazdeho slovakliknutim na tlacitko Assign . (Red Green Blue) '\e stale 
jediny samostatny Textovy objekt. 
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Metaobjekty 

Mod: Object or Edit modes 
Klavesova zkratka: o ShiftA 
Menu: Add » Meta 

Meta objekty jsou implicitni povrchy, coz znamena, ze nejsou explicitne definovany pomoci vrcholu a hran, nebo kontrolnich bodu 
jako kfivky. Existuji proceduralne. Metaobjekty jsou popsane pomoci matematickych formuli, ktere jsou kalkulovany Blenderem behem 
vykreslovani. (kalkulovany za behu - calculated on-the-fly). 

Typickou charakteristikou metaobjektu je jejich amorfnitvar podobny tekouci rtuti, lepidla. Maji raoblenytvar. Navic v pfipade dotyku 
dvou metaobjektu dochazi k jejich interakci a slevani jako ve stavu beztize. Toto muze byt uzitecne napfiklad pfi modelovani proudu 
vody, pokud nechcete jit cestou fluidni simulace kapalin (vypocetne narocne). Pokud se tyto objekty opet vzdali, zotavi se do svycvh 
pvopdnich tvaru. 

Kazdy z nich je definovan zakladovou matematickou struktou a kdykoli je mozne mezi nimi pfepinat pomoci panelu Active Element 
panel. 

Typickyjsou metaobjekty vyuzivany pro tvorbu specialnich efektu. Je mozne napfikald vyuz'rt skupinu metaobjektu pro vytvofeni 
puvodnich tvaru a po te je konvertovat do objektu jineho typu (siti) pro nasledne modelovani. Metaobjekty jsou take velice efektivni pro 
zpracovani ray-tracingem. 

Je vhodne poznamenat, ze metaobjekty maji nepatrne odlisne chovani v objektovem rezimu, coz je detailne popsano dale. 
Primitiva 

V menu Add » Meta je k dispozici techto petzakladnich "primitiv" (nebo konfiguraci): 

• Meta Ball pfida "mic" s bodem popisujicim strukturu. 

• Meta Tube pfida "trubici" se segmentem usecky popisujicim strukturu. 

• Meta Plane prida "rovinu" s planami strukturou. 

• Meta Ellipsoid pfida "elipsoid" s popisnou strukturou. 

• Meta Cube pfida "kostku" s objemovym popisem struktury. 



Vizualizace 







I 










Pfiklad Meta Ball, (selection - vyber, influence - vliv) 



V objektovem rezimu je zobrazena kalkulovana sit' spolu s cenym prstencem "selection ring" (pokud je vybrany, je ruzovy). Vice o 
chovani metaobjektu v objektovem rezimu viz nize . 

V editacnim rezimu (Meta Ball pfiklad) \e vykreslen jako sit' (stinovana, nebo jako cerna dratova, ale samozfejme bezjakekoli hranya 
vrcholu) se dvema barevnymi kruhy: cerveny pro vyber (vybrany je ruzovy) a zeleny pro pfime fizeni pruznostis (viz nize - svetle zeleny, 
pokud je aktivni). Je vhodne poznamenat, ze pokud nedojde ke skalovani skalovani (S), je vyznacena kruiznice ekvivalentni cervene 
kruznici. 

Vol by pro Meta Ball 

sechny metaobjekty na scene interaguji navzajem. Nastaveni v sekci MetaBall pusobi na vsechny metaobjekty. V editacnim rezimu je 
zobrazen panel Active Element umozhujicieditaci jednotlivych meta-elementu. 
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Individual™ meta vlastnosti. 



Rozliseni 

The Resolution controls the resolution of the resultant mesh as generated by the Meta object. 
View 

The 3D View resolution of the generated mesh. The range is from 0.05 (finest) to 1.0 (coarsest). 
Render 

The rendered resolution of the generated mesh. The range is from 0.05 (finest) to 1.0 (coarsest). 



One way to see the underlying mathematical structure is to lower the Resolution, increase the Threshold and set the Stiffness (see 
below) a fraction above the Threshold. {Underlying structure) is a (Meta cube) with the above mentioned configuration applied as 
follows: Resolution of 0.410, Threshold of 5.0 and Stiffness a fraction above at 5.01. 




Left: Underlying structure, Right: the shape. 



You can clearly see the underlying cubic structure that gives the meta cube its shape. 
Threshold (Influence) 

Mode: Object or Edit modes 
Panel: MetaBall (Editing context, F9) 

Threshold defines how much a meta's surface "influences" other metas. It controls the field level at which the surface is computed. The 
setting is global to a group of Meta objects. As the threshold increases, the influence that each meta has on one another increases. 

There are two types of influence: positive or negative. The type can be toggled on the Active Element panel while in Edit mode, 
using the Negative button. You could think of positive as attraction and negative as repulsion of meshes. A negative meta will push 
away or repel the meshes of positive Meta objects. 




Positive. 



A positive influence is defined as an attraction meaning the meshes will stretch towards each other as the rings of influence intersect. 
(Positive) shows two meta balls' ring of influence intersecting with a positive influence. 

Notice how the meshes have pulled towards one another. The area circled in white shows the green influence rings intersecting. 
Update 

While transforming metas (grab/move, scale, etc.), you have four "modes" of visualization, located in the Update buttons group of the 
MetaBall panel: 
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• Always - fully draw the meta during transformations. 

• Half Res - During transformations, draw the meta at half its Wiresize resolution. 

• Fast - Do not show meta mesh during transformations. 

• Never - Never show meta mesh (not very recommended option, as the meta is only visible at render time!). 

This should help you if you experiment difficulties (metas are quite compute-intensive...), but with modern computers, this shouldn't 
happen, unless you use many metas, or very high resolutions. . . 

Meta Structure 

Technical Details 

A more formal definition of a meta object can be given as a directing structure which can be seen as the source of a static field. The 
field can be either positive or negative and hence the field generated by neighboring directing structures can attract or repel. 

The implicit surface is defined as the surface where the 3D field generated by all the directing structures assume a given value. For 
example a meta ball, whose directing structure is a point, generates an isotropic (i.e. identical in all directions) field around it and the 
surfaces at constant field value are spheres centered at the directing point. 

Meta objects are nothing more than mathematical formulae that perform logical operations on one another (AND, OR), and that can be 
added and subtracted from each other. This method is also called Constructive Solid Geometry (CSG). Because of its 
mathematical nature, CSG uses little memory, but requires lots of processing power to compute. 

Underlying Structure 

Mode: Edit mode 

Panel: MetaBall tools (Editing context, F9), Transform Properties 

Blender has five types of metas, each determined by its underlying (or directing) structure. In Edit mode, you can change this structure, 
either using the relevant buttons in the MetaBall tools panel, or the drop-down list in the Transform Properties panel (N). Depending on 
the structure, you might have additional parameters, located in both Transform Properties and MetaBall tools panels. 

Ball (point, zero-dimensional structure) 

This is the simplest meta, without any additional setting. As it is just a point, it generates an isotropic field, yielding a spherical 
surface (this is why it is called Meta Ball or Ball in Blender). 

Tube (straight line, uni-dimensional structure) 

This is a meta which surface is generated by the field produced by a straight line of a given length. This gives a cylindrical 
surface, with rounded closed ends. It has one additional parameter: 

• dx: The length of the line (and hence of the tube - defaults to 1.0). 

Plane (rectangular plane, bi-dimensional structure) 

This is a meta which surface is generated by the field produced by a rectangular plane. This gives a parallelepipedal surface, 
with a fixed thickness, and rounded borders. It has two additional parameters: 

• dx: The length of the rectangle (defaults to 1.0). 

• dy: The width of the rectangle (defaults to 1.0). 

Note that by default, the plane is a square. 

Elipsoid (ellipsoidal volume, tri-dimensional structure) 

This is a meta which surface is generated by the field produced by an ellipsoidal volume. This gives an ellipsoidal surface. It has 
three additional parameters: 

• dx: The length of the ellipsoid (defaults to 1.0). 

• dy: The width of the ellipsoid (defaults to 1.0). 

• dz: The height of the ellipsoid (defaults to 1.0). 

Note that by default, the volume is a sphere, producing a spherical meta, as the Ball option... 

Cube (parallelepipedal volume, tri-dimensional structure) 

This is a meta which surface is generated by the field produced by a parallelepipedal volume. This gives a parallelepipedal 
surface, with rounded edges. As you might have guessed, it has three additional parameters: 

• dx: The length of the parallelepiped (defaults to 1.0). 

• dy: The width of the parallelepiped (defaults to 1.0). 

• dz: The height of the parallelepiped (defaults to 1.0). 

Note that by default, the volume is a cube. 
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the 5 meta primitives. 
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"Prazdny" objektje nulovy objekt. V textu dale nekdy uveden pojem "Prazdno". Prazny objekt neobsahuje zadna realna geometricka 
data tykajici se tvaru, ale muze byt vyuzit mnoha zpusoby. 

Nastaveni 

Plain Axes (osy) 

Vykresli sest polopfimek smerujici podel os +X,-X,+Y,-Y,+Z a -Z. 
Arrows (sipky) 

Vykresli sipky ukazujici kladnym smerem os X,Y, a Z. Kazdou s popiskem. 
Single Arrow (jedna sipka) 

Vykresli jednu sipku smerujici podel osy +Z kladnym smerem. 
Circle (kruh) 

Vykresli kruznici v rovine XZ. 
Cube (krychle) 

Vykresli ram (hrany) krychle. 
Sphere (koule) 

Vykresli kouli pomocitri kruznic. 
Cone (hranol) 

Vykresli hranol smerujici podel kladne osy Y. 
Image (obrazek) 

Prazdne objekty mohou take zobrazovat obrazky. Tato vlastnost muze byt vyuzita pro vytvafeni referenci, zalozek a popisek v 
modelu namisto pouziti obrazku v pozadi. Obrazek se zobrazi v souladu s modelovanym prostfedim 3D. Nastaveni je stejne jako 
v Background Image Settings 

Poznamka: Pokud jsou pouzity alfa-obrazky (s prusvitnosti), je zde omezeni dane poradi vykreslovani objektu, kde prusvitna 
alfa nebude vykreslena nahore pri vyberu ruznych objektu. 

Size (velikost) 

Ridi lokalni velikost prazdneho objektu. Nemeni velikost ale jednoduse zmenitvar. 




Osm ruznych typu vykresleni prazdneho objektu 



Pouziti a funkce 

Prazdne objekty Ize s uspechem vyuzit jako transformacni prvek, ackoli nejsou ve vysledku sami renderovany. Jsou dulezite a velice 
uzitecne vmnohych oblastech. Nektere pfikladytoto demonstruji: 

Rodicovsky objekt pro skupinu dalsich objektu 

• Prazdno muze byt rodicem libovolneho poctu dalsich objektu. To dava uzivateli moznost jednoduse je fidit. 
Omezovaci cil (Target for constraints) 

• Prazdno je mozne take pouzit jako cilovy bor pro normaly, nebo pro omezeni kosti.. 

• To dava uzivateli mnohem vice moznosti fizeni, napfiklad nastaveni kamery pro sledovani urciteho bodu pomoci jeji funkce Track 
to. 

Posun pole (Array offset) 

• Prazdno muze byt zapojeno jako specifikator posuvu pro modifikator pole, a tak zajistit funkce velice slozitych deformaci 
pouhym pohybem jednoho objektu 




Priklad Prazdna pro fizeni 
pole objektu 
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Priklad Prazdna pouziteho 
pro funkci sledovani 



Jine pouziti. 

• Umist'ovaci znacky 

• Kontrola pohybu 

• Vzdalenost DOF (zaostfeniobjektivu) 

• Referencni obrazky 
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Group Instances 

Skupinyjsou detailne popsany vnasledujicim odkazu: Seskupovani a rodicovske vazby . 

Pokud ve scene existuje skupina, pak muze byt vytvofena jeji instance, a to pomoci menu Add v polozce add » group instance » 
group. 

Tyto dve skupinyjsou kontrolovany/fizeny/vlastneny dodatecnym prazdnym objektem, a tak nejdou editovatelne (tj. neni pro ne povolen 
editovaci rezime) - in fact, they behave a bit as if all object copies of the group where children of the empty). So you have all the 
editing options of objects (you can move/scale/rotate them, etc.). 

Groups and Metas 

There seems to be a bug with Meta objects in group proxies: their meshes are invisible, only the circles are drawn... 



Vizualizace 

"Zastupce" skupin jsou vykresleny cerne (saozfejme pokud je nastaven rezim Solid-pevny nebo Shaded-stinovany ).Tyto vybery 
"skutencych"clenu skupin jsou The selection of "real" members of the group is odrazem jejich "zastupcu". Pokud je vybran zastupce, 
prazny objekt se pfepne do ruzove barvy a ostatni casti do fialove. 

Tato moznost "zastupcu skupin"je stejna jako v popisu vizualizace prazdnych objektu . 
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Modifikatory 
Mod: libovolny 
Panel: Modifiers 

Modifikatory jsou automaticke operace, ktere nedestruktivnim zpusobem upravujiobjekt. S modifikatoryje mozne zajistit vytvofeni 
mnoha efektii ktere by bylo velice slozite vytvofit manualni upravou objektu (jako rozdeleni povrchu), nebo bez vlivu na celkovou 
topologii objektu. Modifikatory pusobi na zmenu toho, jak bude objekt zobrazen a renderovan a nikoli na jeho samotnou geometrii. 
V jednotlivemu objektu je mozne pfidat vice modifikatoru a vytvofit ta k zasobnik modifikatoru ( Svazek modifikatoru a je mozne 
aplikovat (Apply) modifikator aztehdy, kdyje vhodne zpusobitzmeny trvale. 



Modify 
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Simulate 
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Menu ctyf skupin modifikatoru. 



Uprava (Modify) 

Skupina Modify jsou nastroje velice podobne deformacni skupine, ale pfimo nepusobi na tvar objektu. Maji vliv na data objektu jako je 
skupina vrcholu site (vertex groups). . . 

Mesh Cache 

Zpusobi animaci sit'ovych dat z externiho souboru. 
UV Project 

Projektujrsoufadnice UVna upravovanou sff . 
UV Warp 

Dynamickyjsou editovany soufadnice UV na dane siti. 
Vertex Weight 

Umoznujr upravy vrcholu ruznymi zpusoby. 

Vytvafeni (Generate) 

Skupina modifikatoru Generate patfi mezi konstrukcni nastroje, ktere mohou automaticky pfidavat a vytvafet nove objekty. 
Array 

Vytvafeni pole (zastupu) opakujicich se tvaru. 
Bevel (Zaobleni) 

Vytvof i zaobleni na vybranou modelovou sit'. 
Boolean 

Kombinuje/odecita/protina sit' s jinou. 
Build (vytvofeni) 

Sestavi behem animace sit' krok po kroku. 
Decimate (decimovat) 

Redukuje pocet polygonu site. 
Edge Split (oddeleni hran) 

Pfida tvarove hrany do site. 
Mask (maskovani) 

Umoznuje skryt nektere casti site. 
Mirror (zrcadleni) 

Zrcadli objekt podle jedne z os a vyasledkem je symetricka sat'. 
Multi resolution 

Meni pozadovanou sff objektu podle ruznych urovni rozliseni. 
Remesh 

Muze opravit huste trojuhelnikovite site a pomoci jemneho doladeni prahu citlivosti.. 
Screw 

Vytvafi geometrii helix-pattern zjednoducheho profilu. Je podobne krouticimu Screw nsatroji pfi pouzitina site. 

Skin 

Automaticka tvorba topologie. 
Solidify 

Dava hloubku sit'ovym plocham. 
Subdivision Surface 

Rozzdeli sit' pomoci metody Catmull-Clark nebo jednoducheho algoritmu. 
Triangulate 
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Deformace (Deform) 

The Deform group of modifiers only change the shape of an object, and are available for meshes, and often texts, curves, surfaces 
and/or lattices. 

Armature 

Use bones to deform and animate your object. 

Cast 

Shift the shape of a mesh, surface or lattice to a sphere, cylinder or cuboid. 

Curve 

Bend your object using a curve as guide. 
Displace 

Deform your object using a texture. 

Hook 

Add a hook to your vertice(s) (or control point(s)) to manipulate them from the outside. 
Laplacian Smooth 

Allows you to reduce noise on a mesh's surface with minimal changes to its shape. 
Lattice 

Use a Lattice object to deform your object. 
Mesh Deform 

Allows you to deform your object by modifying the shape of another mesh, used as a "Mesh Deform Cage" (like when using a 
lattice). 
Shrinkwrap 

Allows you to shrink/wrap your object to/around the surface of a target mesh object. 
Simple Deform 

Applies some advanced deformations to your object. 
Smooth 

Smooth the geometry of a mesh. Similar to the Smooth tool in the mesh editing context. 

Warp 

Warp a mesh by specifying two points the mesh stretches between. 

Wave 

Deform your object to form (animated) waves. 



Simulace 

The Simulate group of modifiers activate simulations. In most cases, these modifiers are automatically added to the modifiers stack 
whenever a Particle System or Physics simulation is enabled, and their only role is to define the place in the modifiers stack used as 
base data by the tool they represent. Generally, the attributes of these modifiers are accessible in separate panels. 

Cloth 

Simulates the properties of a piece of cloth. It is inserted in the modifier stack when you designate a mesh as Cloth. 
Collision 

Simulates a collision between objects. 
Explode 

Blows up your mesh using a particle system. 

Fluid 

The object is part of a fluid simulation. . . The modifier added when you designate a mesh as Fluid. 
Particle Instance 

Makes an object act similar to a particle but using the mesh shape instead. 
Particle System 

Represents a particle system in the stack, so it is inserted when you add a particle system to the object. 
Smoke 

Simulates realistic smoke. 
Soft Body 

The object is soft, elastic... Modifier added when you designate a mesh as Softbody. 
Dynamic Paint 

Makes an object or a particle system paint a material onto another object. 
Ocean 

Quickly creates a realistic, animated ocean. 
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Modifikator 

Modifikator je definovanyjako pouziti "procesu" neb "algoritmu" na objekt. Mohou byt pouzity interaktivne a nedestruktuvne podle pfani 
uzivatele. Tato vlastnost je nekdy popisovana jako zasobnik, nebo "svazek modifikatoru" (modifier stack) a nachazi se v mnoha jinych 
aplikacitypu 3D. (fakticky svazek je souhrn nekolika modifikatoru, ktere jsou svazany pofadim) 

Modifiers are added from the Modifiers menu. Some tools and scripts, for example Decimate and Solidify, have been migrated from 
its previous location and changed into a modifier. In a modifier stack the order in which modifiers are applied has an effect on the 
result. Fortunately modifiers can be rearranged easily by clicking the convenient up and down arrow icons. For example, (Stack 
ordering) shows SubSurf and Mirror modifiers that have switched places. 




Stack ordering 



In the first example, the Mirror modifier is the last item in the stack. The result looks like two surfaces. In the other example the mirror 
modifier is the first item in the stack and the result is a single merged surface. 

You can see that the results look different from the previous. This means that the stack order is very important in defining the end 
results. 

Rozhrani (Interface) 




Panel Layout (Subsurf as 
an example) 



Each modifier has been brought in from a different part of Blender, so each has its own unique settings and special considerations. 
However, each modifier's interface has the same basic components, see (Panel Layout (Subsurf as an example)). 

At the top is the panel header. The icons each represent different settings for the modifier (left to right): 

1 . Arrow — Collapse modifier to show only the header. 

2. Modifier icon and a box for the name of this modifier — default being the name of the modifier itself. It is unique amongst other 
modifiers of the same type. 

3. Camera — Display modifier effect during render time. 

4. Eye — Display modifier effect in the 3D view. 

5. Box — Shows modifier effect in Edit mode. This button may not be available depending on the type of modifier. 

6. Triangle — Applies modifier to editing cage in Edit mode. This icon materializes the Cage mode. 

7. Up arrow — Moves modifier up in the stack. 

8. Down arrow — Moves modifier down in the stack. 

9. Cross — Removes the modifier from the stack. 

Below the header are two buttons: 

1 . Apply - Makes the modifier real. 

2. Copy - Creates a copy of the modifier at the base of the stack. 

And below these buttons is a sub panel with settings for individual modifiers. 



Svazek (Stack) 




In this example a simple 



subdivided cube has been 
transformed into a rather 
complex object using a 
stack of modifiers. 
(.blend ) 

To add a modifier you add it to the stack. Once added (always at the bottom of the stack), they can be rearranged to your liking. 
Some modifiers can only be applied to certain object types. This is indicated by the panel filtering the Add Modifier button on the 
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Modifiers panel. Only modifiers that can be applied are shown in this listbox button. Mesh objects can have all available modifiers 
added, while, for example, Lattice objects type objects can only have a few. 
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Modifikator zaoblovani (bevel) 
Mod: Objektovy rezim 

Panel: Properties Window -> Context Button Modifiers I 



Modifikator Bevel zpusobuje zaobleni hran teiesa podel jeho hran. Kontrolnimi parametryje mozne 
volit ruzne stupne a styly zaobleni. Obvykle jako jine modifikatoryje mozne jej aplikovat 
jednorazove (tzn. pomoci tlacitka Applyl), kdy vzniknou nove plochy a hrany obroubeneho teiesa. 
Obvykle je behem modelovani uzitecnejsi nedestruktuvni volba ponechanim omodifikatoru s 
moznosti budoucich zmen jeho parametru. 

Da se fici, ze modifikator Bevel je nedestruktivni alternativou k operacim obrabeni Bevel 
Operation v editacnim rezimu site. 

Dalsi obrazky ukazuji zaobleny a nezaobleny ctverec, jehoz hrany sviraji uhel 90° (kolmice). 
Modifikator muze zpracovat nejen 3D objekty, ale i rovinne 2D objekty. 




Zakladni obleni krychle. 



Nezaobleny 
ctverec. 



Zaobleny 
ctverec. 



Volby 



2 Bevel 



Apply 



Copy 



( 


Width: 


0.1000 


) 


c 


Segments: 


1 


) 




Profile: 
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Only Vertices 



Limit Method: 



None 



Angle Weight Vertex Group 



Width Method 



Offset 



Bevel modifier panel. 
Sifka 

The Width numeric field controls the width/amount of the bevel applied to the base mesh. It can range from 0.0 (no bevel applied) to 
1.0 (Blender Units). This value is in fact the "backing up" of the two new edges relatively to the original (beveled) one, along the two 
concerned faces. 

Note 

When using Metric or Imperial units the Width value has a unit. E.g. when 1 Blenderunit is 1 m a useful value is between 0cm and 
100cm. When it seems that decreasing the Width has no effect anymore check if the unit changed to m instead of cm. 




Tn krychle se sifkou (Width)zaoblenim 0.1, 0.3 a 0.5. 

Segmenty 

Nastavuje pocet oblenych segmentu. 
Pouze vrcholy (Only Vertices) 

Tlacitko Only Vertices pfepina do rezimu obleni vrcholu (rohu). Po zapnutijsou oblroubeny pouze vrcholy a nikoil hrany.. 
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Tfi krychle se sifkou (Width)zaoblenim 0.1 , 0.3 a 0.5 se zapnutou volbou pouze vrcholy 
(Only Vertices). 



Metody omezeni (Limit Method) 

This section of the Bevel modifier is used to control where and when a bevel is applied to the underlying mesh. The first row of three 
buttons (mutually exclusive) controls the algorithm used, and might add some extra options. 

None 

This button will apply the Bevel modifier to the whole underlying mesh, without any way to prevent the bevel on some 
edges/vertices. 



Add Modifier 




Bevel modifier with the Angle limit enabled. 



uhel (Angle) 

This button will only bevel edges where faces make sharp angles. When selected, it displays the Angle numeric field, used to set 
the angle above which an edge will be beveled (it is in fact the complementary angle, i.e. i80°- (angle between faces)). When 
the angle between meeting faces is less than the angle in the slider box, a bevel on those specific edges will not be applied. 
Similarly, when the angle between two edges is less than this limit, the vertex is not beveled. 



Bevel " U 



Apply 



Copy 



Width: 10cm ~) 0 Only Vertices 
thod: 



Bevel modifier with Weight button 
active. 



Weight 

Use bevel weights to determine how much bevel is applied; apply them separately in vert/edge select mode. See Here about 

adjusting bevel weights. The three options specify what edge weight to use for weighting a vertex. 

Average 

Uses the average bevel weight at the vertex 
Sharpest 

Uses the smallest bevel weight at the vertex 
Largest 

Uses the largest bevel weight at the vertex 
Vertex Group 

Use a vertex group to determine which parts of the mesh get beveled. 
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Mod: Object rezim 
Panel: Modifiers 
Popis 

Modifikator Decimate (zdecimovat) umoznuje snizit pocet vrcholu/sten s minimalnimi zmenami tvaru telesa. Toto vsak takto nefunguje 
u modelu, ktere byly vytvafeny peclive a ekonomicky, ale naopak ma modifikator vyznam u tech siti, tere vznikly nejkaou operaci, jsou 
slozite, komplikovane a nepfehledne, nebo tarn, kde je velke mnozstvi vrcholu a hran v modelu zbytecnych. 

The Decimate modifier is a quick and easy way of reducing the polygon count of a mesh non-destructively. This modifier 
demonstrates the advantages of a mesh modifier system because it shows how an operation which is normally permanent and 
destroys original mesh data, can be done interactively and safely using a modifier. 

Unlike the majority of existing modifiers, the Decimate modifier does not allow you to visualize your changes in Edit mode. 
Decimate only handles triangles, so each quadrilateral face is implicitly split into two triangles for decimation. 
Volby 





Dnmt 

• *.<ccvi 6 

Zjednodusujici modifikator 
decimate 

Ratio 

The pomer (ratio) of faces to keep after decimation, from 0.0 (0%, all faces have been completely removed) to 1.0 (100%, mesh 
is completely intact, except quads have been triangulated). 

As the percentage drops from 1.0 to 0.0, the mesh becomes more and more decimated until it no longer visually looks like the 
original mesh. 

Face Count (display only) 

This field shows the number of remaining faces as a result of applying the Decimate modifier. 



Pfiklady 
Jednoducha rovina 

A simple example is a plane, and a 4x4 undeformed Grid object. Both render exactly the same, but the plane has one face and four 
vertices, while the grid has nine faces and sixteen vertices, hence lots of unneeded vertices and faces. The Decimate modifier allows 
you to eliminate these unneeded faces. 

Zjednoduseny valec 

We take a simple example of decimating a cylinder with the default of 32 segments. This will generate a cylinder with 96 faces. When 
the Decimate modifier is applied, the face count goes up! This is because the modifier converts all quadrangles (quads) into triangles 
(tris) which always increases the face count. Each quad decomposes into two triangles. 

The main purpose of the Decimate modifier is to reduce mesh resources through a reduction of vertices and faces, but at the same 
time maintain the original shape of the object. 

In the following picture, the percentage dropped in each successive image, from 100% to 5% (a ratio of 0.05). Notice that the face 
count has gone from 128 to 88 at a ratio of 0.6 (60%) and yet the cylinder continues to look very much like a cylinder, and we 
discarded 40 unneeded faces. 
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1.0 (100%). Faces: 128; 0.8 (80%). Faces: 102; 0.6 (60%). Faces: 88 
0.2 (20%). Faces: 24; 0.1 (10%). Faces: 12; 0.05 (5%). Faces: 6 



As you can see, when the ratio reaches 0.1 , the cylinder looks more like a cube. And when it reaches 0.05, it doesn't even look like a 
cube! 

Once you have reached the face count and appearance you were looking for, you can Apply the modifier. If you want to convert many 
of the tris back to quads to reduce mesh resources further, you can switch to Edit mode, select all vertices (A), and hit AltJ. 
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Modifikator zrcadleni 
Mod: libovolny rezim 
Panel: Modifiers 



Popis 




Roh krychle zrcadleny podel vsech tfi os vytvofi.. 
nuze... vytvofi krychli. 



The Mirror modifier automatically mirrors a mesh along its local X, Y and/or Z axes, which pass through the object's center (the mirror 
plane is then defined by the two other axes). It can also use another object as mirror center, then use that object's local axes instead of 
its own. It can weld vertices together on the mirror plane within a specified tolerance distance. Vertices from the original object can be 
prevented from moving across or through the mirror plane. And last but not least, it can also mirror vertex groups and UV coordinates. 



Volby 




Mirror modifier 



Axis 

The axis (X, Y, or Z) along which to mirror (i.e. the axis perpendicular to the mirror plane of symmetry). To understand how the 
axis applies to the mirror direction, if you were to mirror on the X axis, the X plus values of the original mesh would become X 
minus values on the mirrored instance. 

You can select more than one of these axes - you'll then get more mirror instances, so that all planes of symmetry selected are 
"fully processed" (i.e. with one axis you get a single mirror, with two axes four mirrors, and with all three axes eight mirrors). 

Options 

Merge 

Merges vertices at the mirror plane. See Merge Limit below. 
Clipping 

Prevents vertices from crossing through the mirror plane(s). Note that this is only valid in Edit mode (i.e when using object 

transformations, translations, scaling, et cetera, in Object mode, vertices will happily cross these borders.) 

If Clipping is selected but vertices are outside of the Merge Limit the vertices will not merge. As soon as the vertices are 

within Merge Limit they are clipped together and cannot be moved beyond the mirror plane. If several vertices are selected 

and are at different distances from the mirror plane, they will one by one be clipped at the mirror plane. 

Once you have confirmed clipped vertices with LMB F you must, if you want to break the clipping, un-select Clipping to be 

able to move vertices away from the mirror. 

Vertex Groups 

When this button is enabled, the Mirror modifier will try to mirror existing vertex groups. A very nice feature, but that has 
quite specific prerequisites. 

• First, the vertex groups you want to mirror must be named following the usual left/right pattern (i.e. suffixed by something 
like " . r", " . right", " . l", et cetera). 

• Next, you must have the "mirrored" groups already existing (i.e. same names suffixed by the "other side") and completely 
empty (no vertex assigned to it), else it won't work. 

Usually, the mirrored copies of the vertices of a group remain in this group. Once this option is activated, all groups 
following the rules described above will only be valid on the original object - the mirrored copy will put these same vertices 
into the "mirror" group. Very handy with armatures, for example: you just model half of your object, carefully rig it with half of 
your armature, and just let the Mirror modifier build the other half. Just be sure to put your Armature modifier(s) after the 
Mirror one. 

A final word about multi-axes mirror: in these cases, the "direct", "first level" copies get the mirrored groups, the copies of 
copies ("second level") get the original groups, et cetera. 

Textures 

The U and V options allows you to mirror, respectively, the U and V texture coordinates. The values are "mirrored" around the 0.5 
value, i.e. if you have a vertex with UV coordinates of (0.3, 0.85), its mirror copy will have UV coordinates of (0.7, 0.15) with both 
buttons enabled. 

Merge Limit 

The maximal distance between vertices and mirror plane for the welding between original and mirrored vertices to take place. 
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The vertices then will snap together, allowing linking the original mesh to its mirrored copy. 



Mirror Object 

The name of another object (usually an empty), to be used as the reference for the mirror process: its center and axes will drive 
the plane(s) of symmetry. You can of course animate its position/rotation (Ipo curves or others), to animate the mirror effect. 

Hints 

Many modeling tasks involve creating objects that are symmetrical. However, there used to be no quick way to model both halves of 
an object without using one of the workarounds that have been discovered by clever Blender artists over the years. A common 
technique is to model one half of an object and use AltD to create a linked duplicate which can then be mirrored on one axis to 
produce a perfect mirror-image copy, which updates in real time as you edit. 

The Mirror modifier offers another, simpler way to do this. Once your modeling is completed you can either click Apply to make a real 
version of your mesh or leave it as is for future editing. 

Pouziti modifikatoru zrcadleni spolu s modifikatorem podrozdeleni povrchu (Subdivision Surface) 

When using the Mirror modifier along with the Subsurf modifier, the order in which the modifiers are placed is important. 




Subsurf modifier before Mirror modifier 



This shows the Subsurf modifier placed before the Mirror one; as you can see the effect of this is that the mesh splits down the center 
line of the mirror effect. 




Mirror modifier before Subsurf modifier 



This shows the Mirror modifier placed before the Subsurf modifier. In this order you will get the the center line of the mesh snapped to 
the center line, which in most cases would be the desired effect. 

Zarovnavani se zrcadlem 

To apply a Mirror modifier, it is common to have to move the object's center onto the edge or face that is to be the axis for mirroring. 
This can be tricky when attempted visually. A good technique to achieve an exact position is to determine the edge against which you 
wish to mirror. Select two vertices on that edge. Then use o Shifts followed by Cursor to Selection (C). This will center the 3D cursor 
exactly on the edge midway between the two vertices. Finally, press CtrlAlt> ShiftC for the Set Origin popup, then select Origin to 3D 
Cursor (T). This will move the object's center to where the 3D cursor is located, and the mirroring will be exact. 

Alternativou je vyuziti prazdneho Empty objektu jako objekt zrcadleni (Mirror Object), kteryje mozne posouvat na pozadovanou pozici. 



Details, info, download: http://amrc.altervista.org 



Page 223 of 361 



Doc:2.6/Manual - BlenderWiki (09/10/2014) -Rozhrani (Interface) 



Blender CZ wiki PDF Manual conversion by Marco Ardito 



Modifikator zkrouceni 
Mod: libovolny rezim 
Panel: Modifiers 
Popis 

Modifikator zkrouceni (Screw) je podobny nastroji Screw ze sady nastroju (Tool Shelf) v torn, ze bere profilovy objekt (sit' Mesh nebo 
kfivku Curve) a vytvafi jeho rotaci a posuvem objekt spiraloviteho tvaru. 




Dulezite je spravne zarovnat profilovy objekt. 

Profil by mel byt dvojrozmerny a odpovidajicim zpusobem zarovnany ke hlavnimu smeru pusobeni modifikatoru. 
Volby 




Modifikator Screw 
Axis 

Osa podel nizvznikne spirala. 
Screw 

Vyska jedne otocky spiraly. 

AxisOb 

Jmeno objektu definujiciho smer osy. 

Object Screw 

Pro definici hodnoty Screw pouzijte Axis Object. 

Angle 

Stupnu na jednu otacku. 

Steps 

POcet kroku pouzitych pro jednu otacku (zobrazeno v pohledu 3D). 
Render Steps 

Stejne jako vyse je vyuzito behem renderovani. Zvysena zvysuje kvalitu vysledku a vypocetni narocnost. 
Calc Order 

Poradi hran behem vypoctu zamezuje problemum s normalami. Potfebne pouze pro sit'ove objekty, nikoli kfivky. 

Flip 

Obraceni normalniho smeru. 
Iterations 

Pocet otacek. 
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Modifikator kuze (Skin) 
Mod: jakykoli 
Panel: Modifiers 

Modifikator Skin (kuze) pouziva vrcholy a hrany objektu k vytvofeni povrchu podobneho kuzi. Realisticnost povrchu lepst definici tvaru 
je mozne ziskat nastavenim optimalniho vrcholoveho polomeru. Je to velice rychly zpusob, jak vytvofit zakladni povrchove site pro 
modelovani organickych tvaru s libovolnou topologii. Stenyjakozto vstup modifikatoru jsou procesem modifikace ignorovany. 

Volby 



V V (skin ] ggj "<Z 






( Apply ] [ Copy ) 




Create Armature 




(• Branch Smoothing: 0.00 •) 


B Smooth Shading 




Selected Vertices: 




Mark Loose 


Mark Root 


Clear Loose 


( Equalize Radii J 


Symmetry Axes: 




: ■ 








■ z 









Rozhrani modifikatoru Skin. 



Create Armature 

vytvofeni armatury pozadovaneho objektu. 

Branch Smoothing 

vyhladi protinajici se hrany. 

Selected Vertices 
vybrane hrany 

Mark Loose 

Oznacni vybranych hrany jakozto ztratovych bodu. Ztraty definuji body, ktere se vnofi ve sve steny a vzajemne vyplni mezery. 

Clear Loose 

Vynechat ztraty. Pocatecni chovani . 

Mark Root 

Oznaceni kofenenovych bodu objektu. Jsou centrem objektu. 
Equalize Radii 

Makes the skin radii of selected vertices equal on each axis. 
Vytvofi polomery vybranych hran pro kazdou osu. 
Pfiklad 

• Vyberte krychli. Pfepnete pomoci Tab do editacniho rezimu a spojte vsechny osy do jednoho bodu pomoci AltM » At Center. 
Klavesou E pak Z dojde k vytlaceni bodu podel osy Z. 

Nastaveni priznaku - Skin Node Set Flag 

Jedenzvrcholu sit'oviny musi byt nastaven jako kofenovy (Root). Pokud jste nahodou odstranili vychozi kofenovy vrchol, vyberte jinyl 
stiskem tlacitka Skin Node Set Flag a Mesh Tools, Nabidka nastaveni noveho vrcholu jako korene. 




Jednoducha kreatura vytvorena pouze pomoci modifikatoru Skin. 



• V menu modifikatoru pfidejte modifikator Skin. 

• Pfepnete Tab do rezimu editace a zacnete s vytahovanim. Pomoci Z je mozne videt aktualni "Z-koule", zmena wireframe 
mode. Tyto koule jsou aktualni prvky s mnoha polygony, a tak se muze projekvit nizsi vykon pocitace. 
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• Snazte se dostat nacrtu vysledky podobne obrazku (jednoducha kreatura, vyrobena pouze modifikatem Skin), a to 
prostfednictvim vytlacovani vrcholu objektu . 

• Pouzitim CtrIA zmente velikost jednotlivych oblasti vnitfku kreatury. 

• Pouzitim Mark Loose v oblastech, jako je krk sloucite tyto plochy vice dohromady. 

• Pro ziskani hladsiho vysledku aktivujte hladke stinovani (Smooth Shading) a pouzijte na objekt Ctrl3. 

Extern i odkazy 

• Skin Modifier Development at Blender Nation — Prvotni demonstrace modifikatoru od Nicholase Bishopa (Bfezen2011) 

• Ji, Zhongping; Liu, Ligang; Wang, Yigang (201 0). B-Mesh: Rychle modelovani povrchu. Computer Graphics Forum 29(7). pp. 
2169-2178. — The work this modifier is based on 

([http://www.math.zju.edu.cn/ligangliu/CAGD/Projects/BMesh/Paper/BMesh.pdfdirect link to PDF ) 

• Related thread on Blender artists 
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Mod: Object mode 
Panel: Modifiers 



Popis 

ovefeno, vyzkouseno. Doplnit o mnoziny vrcholu a jejich seskupeni... 

The Armature modifier is used for building skeletal systems for animating the poses of characters and anything else which needs to 
be posed. With the Vertex Group and Multi Modifier options, you can use several armatures to animate a single (mesh) object. 

By adding an armature system to an object, that object can be deformed accurately so that geometry doesn't have to be animated by 
hand. The Armature modifier allows objects to be deformed by bones simply by specifying the name of the armature object, without 
having to use the (old) "parent/child" system. 

For more details on armatures usage, see this chapter . 
Na stave ni 



[ Apply ] (Apply as ShapeZ) [ Copy 



Object: 



J 



Preserve Volume 




Multi Modifier 



Modifikator Armature 



Object 

The name of the armature object used by this modifier. 

Preserve Volume 

Use quaternions to get smoother and nicer rotation interpolations. 
Vertex Group 

The name of a vertex group of the object, the weights of which will be used to determine the influence of this Armature 
modifier's result when mixing it with the results from other Armature ones. Only meaningful when having at least two of 
these modifiers on the same object, with Multi Modifier activated. 
Multi Modifier 

Use the same data as a previous (Armature?) modifier as input. This allows you to use several armatures to deform the 
same object, all based on the "non-deformed" data (i.e. this avoid having the second Armature modifier deform the result 
of the first one...). The results ofthe Armature modifiers are then mixed together, using the weights of the VGroup vertex 
groups as "mixing guides". 

Bind To 

Method to bind the armature to the mesh. 
Vertex Groups 

Enable/Disable vertex groups defining the deformation (i.e. bones of a given name only deform vertices belonging to 
groups of same name). 
Bone Envelopes 

Enable/Disable bone envelopes defining the deformation (i.e. bones deform vertices in their neighborhood). 

Invert 

Inverts the influence set by the vertex group defined in previous setting (i.e. reverts the weight values of this group). 
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Modifikator vyhlazeni (Smooth) 
Mod: jakykoli 
Panel: Modifiers 



Popis 




Stejne jako vyse pouze na vyberskupiny vrcholu 



Tento modifikator vylahladi 

Tento modifikator vyhlazuje pletivo zplostenim Cihlu mezi sousednimi plochami stejne jako v kontextu Smooth pfi Editaci. Vyhlazuje 
povrch bez dalsiho rozdelovani sit'oviny a tedy zvysovanim celkoveho poctu vrcholu objektu. 

Tento modifikator neni omezen jen na vyhlazeni. Jeji fidici faktor muze byt nastaven mimo rozsah 0-1 (vcetne zapornych hodnot), coz 
muze dat vzniku zajimavych deformaci site. 

Volby 

X.Y.Z 

Prepinacitlacitka smeru pro jednotlive osy X, Ya Z. 
Factor 

Faktor ovlivnujici silu vyhlazeni. Rozsah je od 0.0 do 1.0 (0.0: vypnuto, 0.5: stejne jako tlacitko Smooth, 1.0: maximalni). Hodnoty 
mimo tento rozsah zpusobi pokriveni sit'oviny. 

Repeat 

Pocet iteraci vyhlazeni. Je ekvivalentni nekolikanasobnemu stisku tlacitka Smooth . 
Vertex Group 

Nazev skupiny vrcholu, na ktere modifikator pusobi. To umoozhuje selektivni vyhlazovani v realnem case s vyuzitim vah 
jednotlivych vrcholu. 
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Kolize 

Se sit'ovymi obkejty mohou kolidovat castice (Particles) , Soft Bodies a objekty obleceni (Cloth objects) . Objekty typu Boid (Boids) se 
kolizim vyhybaji. 

• Objekty potfebuji sdilet alespon jednu spolecnou vrstvu. 

• Je mozne omezit vliv castic na skupinu objektu (v panelu tihove pole Field Weights ). 

• Deflection for softbody objects is difficult, they often penetrate the colliding objects. 

• Castice vlasy (Hair) ignorui deflexi objektu (ale je mozne je animovat jako softbodies ktere jiz deflexi respektuji). 

Je mozne zmenit nastaveni deflexe pro objekt. Tim se pfepocitaji castice, softbody nebo system obleceni. Je tfeba uvolnit kes ((Free 
Cach)e), cozneprobiha automaticky. Je mozne kes vymazatpro vsechny vybrane objekty pomoci zkratky CtrIB — > Free cache 
selected. 

Mode: Object Mode 

Panel: Object context — * Physics sub-context — » Collision 

Nastaveni 



I Cube 

able physics for. 
Force Field 
Collision 



Sort Body 



(3 



Fluid 



Cloth 



Smoke 



Collision 
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Image 1 : Panel Collision v podkontextu Physics. 
Permeability 

Fraction of particles passing through the mesh. Can be animated with Object Ipos, Perm channel. 

Stickiness 

How much particles stick to the object. 

Kill Particles 

Deletes Particles upon impact. 

Damping Factor 

Damping during a collision (independent of the velocity of the particles). 
Random damping 

Random variation of damping. 

Friction Factor 

Friction during movements along the surface. 
Random friction 

Random variation of friction. 
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Image 1 b: A softbody vertex colliding with a plane. 
Interakce Soft Body a Obleceni 

Outer 

Size of the outer collision zone. 

Inner 

Size of the inner collision zone (padding distance). 

Outside and inside is defined by the face normal, depicted as blue arrow in (Image 1b). 

Damping Factor 

Damping during a collision. 

Softbody collisions are difficult to get perfect. If one of the objects move too fast, the soft body will penetrate the mesh. See also the 
section about Soft Bodies . 

Interakce se silovymi poli 

Absorption 

A deflector can also deflect effectors. You can specify some collision/deflector objects which deflect a specific portion of the 
effector force using the Absorption value. 100% absorption results in no force getting through the collision/deflector object at all. 
If you have 3 collision object behind each other with e.g. 10%, 43% and 3%, the absorption ends up at around 50% (ioo* (i- 

0.1) x (1-0.43) x (1-0.03)). 



Pffklady 




Image 2: Deflected Particles. 



Here is a Meta object, dupliverted to a particle system emitting downwards, and deflected by a mesh cube: 



• Make sure that the normals of the mesh surface are facing towards the particles/points for correct deflection. 

• Hair particles react directly to force fields, so if you use a force field with a short range you don't need necessarily collision. 

• Hair particles avoid their emitting mesh if you edit them in Particle mode. So you can at least model the hair with collision. 



Tipy 
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Castice (Particles) 

Mezi "castice" zahrnujeme velkou spoustu prvku emitovanych ze sit'oviny objektu, obvykle v tisicich. Kazda castice muze byt svetelnym 
bodem nebo siti a muze byt dynamicky propojena s ostatnimi. Na castice muze pusobit mnoho ruznych vlivu a sil, mohou mit vlastni 
zivotnost. Dynamicke castice mohou pfedstavovat oheh, kouf, mlhu a dalsi materialy jako je prach nebo samotna kouzla. 

Hair type particles are a subset of regular particles. System vlasu (hair particles) tvofeny prvky, ktere mohou take pfedstavovat vlasy, 
srst, travu, ci stetiny. 

Vidite castice jako modifikator Particle, ale vsechna nastavenise provadivzalozce Particle tab. 




Image 1 : Some fur made from particles 
( Blend file ). 



Castice obecne vytekaji ze sve rodne site do prostoru. Jejich pohyb muze byt ovlivnen mnohymi skutecnostmi, vcetne: 

• Pocatecni rychlost. 

• Pohyb emiteru - vysilace (vrchol, stena, objekt). 

• Pohyb v zavislosti na "gravitaci" nebo "odporu vzduchu". 

• Vliv silovych poli, jako je vitr, viry nebo pohyb podel kfivky. 

• Interakce s jinymi pfedmety, jako jsou kolize. 

• Castecne inteligentni chovani clenu stada (stado, skoly, ...), ktere reaguji s ostatnimi cleny sveho stada, a zaroveii se snazi 
dosahnout cile, nebo vyhnout dravcum. 

• Hladky pohyb s pomoci fyziky mekkych casti (pouze casticove systemy typu Hair). 

• Nebo dokonce pouze manualni transformace. 

Lattices . 

Particles maybe rendered as: 

• Halos (for Flames, Smoke, Clouds). 

• Meshes which in turn maybe animated (e.g. fish, bees, ...). In these cases, each particle "carries" another object. 

• Strands (for Hair. Fur, Grass ); the complete way of a particle will be shown as a strand. These strands can be manipulated in the 
3D window (combing, adding, cutting, moving, etc). 

Every object may carry many particle systems. Each particle system may contain up to 1 00.000 particles. Certain particle types (Hair 
and Keyed) may have up to 1 0.000 children for each particle (children move and emit more or less like their respective parents). The 
size of your memory and your patience are your practical boundaries. 

Incompatibility with Prior Versions 

There are many differences between the "old" particle system that was used up to and including version 2.45, and the "new" particle 
system. There are many things possible now that could not be done with the old system. The new system is incompatible to the old 
system, though Blender tries to convert old particle systems, which works only to some extent. The old system is most like the new 
Emitter system (keep reading to find out what that is). If you are using an old version of Blender 2.45 and previous, click here to 
access the old documentation . 



Postup - Workflow 

The process for working with standard particles is: 

1 . Create the mesh which will emit the particles. 

2. Create one or more Particle Systems to emit from the mesh. Many times, multiple particle systems interact or merge with each 
other to achieve the overall desired effect. 

3. Tailor each Particle System's settings to achieve the desired effect. 

4. Animate the base mesh and other particle meshes involved in the scene. 

5. Define and shape the path and flow of the particles. 

6. For Hair particle systems: Sculpt the emitter's flow (cut the hair to length and comb it for example). 

7. Make final render and do physics simulation(s), and tweak as needed. 
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Vytvofeni casticoveho systemu 

IBB 




Add a particle system 

.ops.object particle system add( 



Image 2: Adding a particle system. 



To add a new particle system to an object, go to the Particles tab of the object Settings editor and click the small + button. An object 
can have many Particle Systems. 

Each particle system has separate settings attached to it. These settings can be shared among different particle systems, so one 
doesn't have to copy every setting manually and can use the same effect on multiple objects. Using the Random property they can be 
randomized to look slightly different, even when using the same settings. 



Typy casticovych systemu 




Image 3: Particle system types. 



After you have created a particle system, the Property window fills with many panels and buttons. But don't panic! There are two 
different types of particle systems, and you can change between these two with the Type drop-down list: 

Emitter 

This parallels the old system to the greatest extent. In such a system, particles are emitted from the selected object from the 
Start frame to the End frame and have a certain lifespan. 



Hair 



This system type is rendered as strands and has some very special properties: it may be edited in the 3D window in realtime 
and you can also animate the strands with Cloth Simulation . 



The settings in the Particle System panel are partially different for each system type. For example, in Image 3 they are shown for only 
system type Emitter. 

Spolecne volby 

Each system has the same basic sets of controls, but options within those sets vary based on the system employed. These sets of 
controls are: 

Emission 



Settings for the initial distribution of particles on the emitter and the way they are born into the scene. 
In order to increase realtime response and avoid unnecessary recalculation of particles, the particle data can be 
cached in memory or stored on disk. 
Initial speed of particles. 
Rotational behavior of particles. 
How the movement of the particles behaves. 
Rendering options. 
Realtime display in the 3D View. 
Control the creation of additional child particles. 
Field Weights Factors for external forces. 

Force Field Makes particles force fields. 
Settings 

Vertex Groups Influencing various settings with vertex groups. 



Cache 

Velocity 

Rotation 

Physics 

Render 

Display 

Children 



Odkazy 

• Tutorials 

• Physics Caching and Baking 

• Particle Rewrite Documentation 

• Thoughts about the particle rewrite code 

• Static Particle Fur Library 
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Uvod 

Osvetleni je velice dulezitou oblasti renderovani. Je zhruba na stejne urovni jako modelovani, materialy a textury. I ta nejlepe 
vymodelovana a texturami obalena scena bude ve vysledku spatna bezodpovidajiciho osvetleni. 

Omezeni a vlivy pohledu 

Barva objektu a osvetleni sceny je ovlivneno temito skutecnostmi: 

• Vast schopnosti vnimat rozdilnosti barev 

• Medium skrze ktere sledujeme obraz (LCD panel, tisteny obraz,..) 

• Kvalita obrazku (napfiklad JPEG s kompresi 0.4 versus 1 .0). 

• Prostfedi ve kterem sledujeme obrazek (napfiklad klasicka monitor v temne mistnosti, nebo vosvetlene mistnosti) 

• Schopnosti mozku vnimat intenzitu a barvu objektu v zavislosti na barve pozadi, ktere Ize menit pomoci technik Blenderu 
napfiklad v Kompozitni nody . 



Globalni vlivy 

In Blender, the elements under your control which affect lighting are: 

• The color of the world ambient light . 

• The use of Ambient Occlusion as a way to cast that ambient light onto the object. 

• The degree to which the ambient light colors the material of the object. 

• The use of Indirect lighting , where the color of one object radiates onto another. 

• The render engine used (Blender Internal versus Yafray ). 

• The lamps in your scene. 

The physics of light bouncing around in the real world is simulated by Ambient Occlusion (a world setting), buffer shadows (which 
approximate shadows being cast by objects), ray tracing (which traces the path of photons from a light source). Also, within Blender 
you can use Indirect lighting . Ray tracing, ambient occlusion, and indirect lighting are computer-intensive processes. Blender can 
perform much faster rendering with its internal scan line renderer, which is a very good scan line renderer indeed. This kind of 
rendering engine is much faster since it does not try to simulate the real behavior of light, assuming many simplifying hypotheses. 

Nastaveni osvetleni 

Only after the above global influences have been considered, do you start adding light from lamps in your scene. The main things 
under your control are the: 

• Type of light used (Sun, Spot, Lamp, Hemi, etc.). 

• Color of the light. 

• Position of the light and its direction. 

• Settings for the light, including energy and falloff. 

Then you are back to how that material's shader reacts to the light. 

This chapter attempts to address the above, including how lights can work together in rigs to light your scene. In this chapter we will 
analyze the different type of lights in Blender and their behavior; we will discuss their strong and weak points. We also describe many 
lighting rigs, including the ever-popular three-point light method. 

Lighting in the Workflow 

In this user manual we have placed Lighting before Materials; you should set up your lighting before assigning materials to your 
meshes. Since the material shaders react to light, without proper lighting, the material shaders will not look right, and you will end up 
fighting the shader, when it is really the bad lighting that is causing you grief. All of the example images in this section do not use any 
material setting at all on the ball, cube or background. 

Overriding Materials to Reset Lighting 
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Material field in the Render Layers panel 



If you have started down the road of assigning materials, and are now fiddling with the lighting, we suggest that you create a default, 
generic gray material-no Vertex Color, no Face Texture, no Shadeless, just plain old middle gray with RGB of (0.8, 0.8, 0.8). Name 

this "Gray". 



Next go to the Render context. In the Render Layers panel, select your new "Gray" material in the Material field. This will override any 
materials you may have set, and render everything with this color. Using this material, you can now go about adjusting the lighting. Just 
empty this field to get back to your original materials. 
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Uvod do materialu 

Material urcuje umelecke kvality substance objektu, z nehoz je tvofen. V nejjednodusim pfipade je mozne vyzit materialu pro 
demonstraci, z ceho je vytvofen, nebo proste "vybarvit" objekt, ruznou barvou. Obykle je reprezentace materialu mnohem slozitejsi. 
Vstupuje do hrycelkova kvalita povrchu. Tedyjako napfiklad barva, svitivost, lesk, odrazivost, prusvitnost, pruhlednost. Samozfejme 
kazda ztechto vlastnosti je zalozena na fyzikalnich principech vlivu objektu na pruchod svetle a napfiklad pruhlednost se dale fidi 
dalsimi prinicipyjakym je index lomu vopticky hustsim prostfedi. 




Ruzne zakladni materialys (jednoduchy, 
vicenasobny, prusvitny, vykrtesleni hran). 



Zakladni (netexturovany) material je uniformni pro kazdy povrch objektu (pfestoze se jednotlive pixely vykresleni objektu mohou lisit 
kvuli svetelnym efektum). Take ruzne povrchy objektu mohou mitodlisne materialove vlastnosti. (viz Nasobne materialy ). 

V Blenderu mohou materialy mit volitelne pridruzene textury. Textury popisuji substanci, podlozi: t.j. povrchovou upravu, drsnost skla 
nebo vyrypane linie. Kapitola Textury popisuje pfipojeni textur k materialum. 

Jak materialy funguji 

Pfed tim, nezli porozumite jak efektivne navrhovat materialy, musite porozumet simulaci svetla a vlivu povrchu na nej. Take jak pracuje 
renderovaci engine Blenderu a jak je mozne nastavenim vlastnosti materialu menit tyto interakce svetla a povrchu. 

Blenderem vyrenderovany obrazje projekci sceny na imaginarni podlozku nazyvanou deska pohledu. Ta je analogiifilmovemu okenku 
tradicniho fotoaparatu, nebo tycinkam a cipkum na sitnici lidskeho oka pouze s tim rozdilem, ze senzory vnimajisimulovane, nikoli 
realne svetlo. 

Pro renderovani obrazu musi byt ve scene jasne, ktera svetla maji vliv na kazdy vnimany bod desky pohledu. Nejvyhodnejsi pro vypocty 
je otocit smer svetelneho toku a smefovat jej od svetelneho cidla (kamery, oka) smerem k objektu ve scene. 

Vlastnosti povrchu a uhlu dopadu svetla vypovi mnoho o torn, kolik svetla se odrazi do zorneho bodu. (Princip renderovaciho engine.). 




Renders ble 
Surface 

Zakladni princip renderovaciho stroje. 



Two basic types of phenomena take place at any point on a surface when a light ray strikes it: diffusion and specular reflection. 
Diffusion and specular reflection are distinguished from each other mainly by the relationship between the incident light angle and the 
reflected light angle. 

The shading (or coloring) of the object during render will then take into account the base color (as modified by the diffusion and 
specular reflection phenomenon) and the light intensity. 

Using the internal ray tracer, other (more advanced) phenomena could occur. In ray-traced reflections, the point of a surface struck by 
a light ray will return the color of its surrounding environment, according to the rate of reflection of the material (mixing the base color 
and the surrounding environment's) and the viewing angle. 

On the other hand, in ray-traced refractions, the point of a surface struck by a light ray will return the color of its background 
environment, according to the rate of transparency (mixing the base color and the background environment's along with its optional 
filtering value) of the material and the optional index of refraction of the material, which will distort the viewing angle. 

Of course, shading of the object hit by a light ray will be about mixing all these phenomena at the same time during the rendering. The 
appearance of the object, when rendered, depends on many inter-related settings: 
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• Svet (Ambient color, Radiosity, Ambient Occlusion) 

• Svetla 

• Nastaveni materialu (zarivost, svitivost a kazde dalsi nastaveni) 

• Textury a zpusob jejich michani 

• Uzly materialu 

• Kamera 

• Pozorovaci uhel 

• Obstructions and transparent occlusions 

• Sdiny od dalsich odrazivych nebo prusvitnych objektu 

• Nastaveni renderu 

• Rozmery objektu (Nastaveni SS ma vztah k rozmerum) 

• Tvar objektu (odrazy,fresnelovy jevy) 

Pouziti materialu 



Check your Render 

When designing materials (and textures and lighting), frequently check the rendered appearance of your scene, using your 
chosen render engine/shader settings. The appearance might be quite different from that shown in the texture display in the 3D 
panel. 



As stated above, the material settings usually determine the surface properties of the object. There are several ways in which 
materials can be set up in Blender. Generally speaking, these are not compatible - you must choose which method you are going to 
use for each particular object in your scene. 

First, you can set the Properties in the various Material panels. 

Second, you can use Nodes ; a graphical nodes editor is available. 

Last, you can directly set the color of object surfaces using various special effects. Strictly speaking, these are not materials at 
all, but they are included here because they affect the appearance of your objects. These include Vertex Painting . Wire 
Rendering . Volume Rendering , and Halo Rendering . 

The exact effect of Material settings can be affected by a number of system settings. First and foremost is the Render Engine used - 
Cycles and the Blender Render Engine (aka Blender Internal or Bl) require quite different illumination levels to achieve similar results, 
and even then the appearance of objects can be quite different. Also, the material properties settings can be affected by the texture 
method used (Single Texture, Multitexture or GLSL). So it is recommended to always select the appropriate system settings before 
starting the design of materials. 
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Uvod k oboru textury 

Mapovanitextur je metoda pfidavajici dalsi detaily teles projekci obrazu a vzoru na jejich povrchy. Projece obrazu a vzoru mohou mit 
vliv nejenom na barvu, ale take na svitivost, odrazivost, prusvitnost a dokonce tfirozmernou hloubku. Velice casto jsou obrazy a vzory 
promitany na povrchy teles behem doby renderovani, ale take je toto mapovani vyuzivano pro kresleni, barvenia deformaci objektu. 

IV Blenderu mohou byt textury: 

• aplikovany na material, 

• aplikovany na pozadi sveta 

• pouzity pro namalovani, jako napfiklad: 

o vytvamy rezim . 
o kresleni textury . 

• pfidruzeny k modifikatorum, jako: 

o casticove textury, 
° textury oceanu. 

Materialove textury 

Nastaveni materialu, ktery vnimame hladkya "uniformni" neodpovida zcela realite, ve ktere absolutni uspofadanost byva spise 
vyjimkou. Blender dava uzivatelum moznosti aplikovattzv. "textury", ktere mohou menit odrazivost, lesk a dokonce fyzicky povrch 
materialu. 




Vrstva textury na zakladnim materialu 



Textury se chovaji jako dalsi vrstvy polozene na zakladni materal. Textury maji vliv na vice aspektu obarvovani objektu. Celkova barva 
objektu zavisi na druhu vrstveni efektu jak je ukazano na obrazku dale. Vrstvy (nezamehovat s vrstvy modelu) budou: 

1 . Mejme objekt osvetleny okolim pomoci nastaveni "sveta". 

2. Zakladni material, jehoz cely povrch je jednotna barva reaguje na svetelne podminky a diky odrazum je videt v ruznych odstinech 
dane barvy, ruznych odleskech, rozptylu a zdrcadleni. 

3. Zakladni primarni textura prekryva objekt svetle fialovou barvou. 

4. Druha textura mraku ktera zpusobuje pruhlednost povrchu ma vliv na hodnotu Alfa kanalu (prusvitnost). 

5. Tyto dve textury jsou smichany se zakladnim materialem a vytvofi vyslednyjev: krychle nalicena fialove-hnedou mlhou. 




Ne ktere kovove textury 



Tato moznost vyuzit vice nezlijednu texturu k dosazeni kombinovaneho jevu je jednim z "tajemstvich", jak vytvofit skutecne realisticke 
objekty. Pokud de pozorne "zadivate do svetla" kdyzzkoumate jakykoli skutecny objekt, budete videt, ze vysledna barva je kombinaci 
jinych. Tyto charakteristiky mohou byt vicemene silne zavisle na ruznych lihlech, na podminkach osvetleni a tak dale. Blender umozhuje 
docilit vysledku vice cestami. Muzeme pouzit "zasobnik vrstev textur" jak je popsano v teto kapitole , nebo je mozne vyuzit velice 
komplexnich siti ("nudlP'...) z "texturovych uzlu" jak je diskutovano zde; volba je jen na Vas. 

Materialy a textury se rozpadaji do techto hlavnich kategorii: 

Proceduralni textury 

Jsou textury generovane pomoci matematickych vzorcu. Napfiklad dfevo-Wood, mraky-Clouds a vifivy sum-Distorted Noise 
Obrazky a filmy 

Fotografie a filmy je mozne projektovat na povrchy objektu. Napfiklad plocha mapa Zeme namapovana na kouli. 

Mapy prostfedi - Environment Maps 

Textury pouzite pro vytvofeni dojmu odrazu a lomu. Napfiklad obrazek ulice zrcadleny oknem automobilu. 

Datove nebo Modifikovane Textury 

Textury ziskane z kofenovych dat nebo ziskane urcitym modifikatorem ve scene. 
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Napfiklad: 

• volumetricke (objemove) materialy vyuz'ivaji textury typu Voxel Data, nebo textury bodovych hustot (Point Density) 

• textury ziskane z modifikatoru ocean. 

poznamka k editoru, a prekladatelum 

je vhodne dale zpracovat vice popisu pro vsechny typy textur. 

World Textures 

Todo - dodelat ang. verzi 
Brush Textures 

Todo - dodelat ang. verzi 
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Svet - World 




World panel 



Blender dava uzivateli mnho zajimavych nastaveni pro kompletaci sceny pfidanim pozadi a nekterych zajimavych "hloubkovych" efektu. 
Vsechny jsou pfistupne pomoci kontextu World. Pfednastaveny "svet" je velice strohy, uniformni. Lze jej zmenit, nebo pfidat novy svet. 

Mate: 

Pozadi - Background 

Barva a textura pozadi sveta se specialnim nastavenim mapovani soufadnic. 

Mist 

Pfidat mist do vasi sceny pro zlepseni poctu hloubky pohledu. 
Hvezdy - Stars 

Nahodne uzavfit svet do tecek hvezd s ruznym vyzafovanim. 

Zatimto tato nastaveni jsou jednoduchym zpusobem pfidane scenicke efekty, je mozne pouzit daleko slozitejsich, nejsasteji 
preferovanych kompozitnich nodu . Napfiklad filtrovani hodnoty Z (vzdalenost od kamery) nebo normal (smery povrchu) skrze 
kompozitni nody mohou mnohonasobne svysit pocit hloubky a rozmeru a vernosti zobrazovaneho prostoru. 

Poznamka 

Nektera nastaveni v panelu World spadaji do oblasti svetla a jsou popsany napfiklad v kapitolach osvetleni, kapitola okolni svetlo - 
Ambient Light . Expozice a Ambient Occlusion . Pro pouziti slunecniho osvetleni (Sun Lamp) a nebe a atmosferu je k dispozici menu 
Lamp. 
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Hvezdy 
Popis 

Hvezdy jsou nahodne umist'ovane objekty vyzarujici style "hallo" umlstene v pozadi. 
Volby 




Star panel 



Size-velikost 

Aktualni velikost efektu halo. Je vhodne udrzet promennou malou, kdy efekt jwe vice realistictejsi. 
Colors - barvy 

Pfida nahodnou barevnost hvezd narozdil od ciste bile barvy. 
Min. Dist- min. vzdalenost 

Mn/ma/n/'vdalenost hvezd od kamery. Tato vzdalenost by mela byt vetsi, nezli celkova velikost sceny (pokud samozfejme 
nechceme, aby se nam hvezdy nerealne michalydo popredi sceny). 
Separation - separace 

Toto je prumerna vzdalenost hvezd mezi sebou, tedy parmater oddelenosti. Hvezdy totiz maji stale vlastnosti umisteni 3D 
objektu v prostoru, zatimco pozadi oblohy je jejich 2D projekce. 
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V okamziku vytvafeni scenerie s postavami a animacemi je nutne vytvofene postavy, nebo objekty "rozpohybovat". Rigging je proces 
pripojeni kostry (skeletonu) k telu jakozto nadfazeneho objektu a pomociteto kostryje mozne objekt (telo) deformovat ruznymi zpusoby 
a je mozne s objektem pohybovat pomoci pozicovani (posing) v prostoru. 

Tyto aktivity v zasade nemeni strukturu site (mesh) objektu. 

Nasledujici kroky jsou typicke pro aktivity typu Rigging: 

1 . Pfidat armaturu, ktera zapocina jedinou kosti. 

2. Pfidani dalsich kosti podle potfeby a s pozadovanou provazanosti klouby 
Je mozne dalsi kosty vytvafed extruzi stavajicich. 

3. Editace kosti do odpovidajicich proporci objektu 

4. Vyuziti omezovacu 

(t.j. lidsky loket povoluje natoceni pfipjatych kosti vjedne rovine pouze v rozmezi 1 70 stupnu) 

5. Nastavit ostatni 'rest' pozice skeletonu. 

6. Aplikovat sit'ovinu na tuto armaturu (skinning, povrchovani, potazeni) 

7. DEfinice zpusobu vlivu pohybu armatury na povrch 
(folding, flexing, bulging) 

8. Nastavit pozice armature. 

(Zde je vice metod: aranzovani kazde kosti rucne, nebo kopirovanim vzoru armatury, nebo aranzovanim kosti nasledujici krivky, 
nebo celkovym nasledovanim pohybu armatury wexternich pohybovych dat. 

9. Kontrola vlivu pohybu armatury na povrch (kuzi), adkustace parametru. 

(Pfipadne doladeni parametru topologie tak, aby vysledek odpovidal pozadovanemu) 

Vsechny tyto kroky jsou vysvetleny detailne dale. 
Armatury 

Armatury podobne jako ve skutecnosti maji ukol nejen drzet strukturu telesa pohromade (napfiklad socha), ale take maji podobne jako 
kosti ukol telesa uvadet do pohybu. 

Panely armatury a kosti 

ukazuji jak vyuzit ruzne panely v Blenderu pro nastaveni vlastnich armatur a kosti. 

Kosti 

vysvetluji vlastnosti kosti, kterejsou zakladnimi stavebnimi prvky armatur. 
Vizualizace 

davaji ctyfi zpusoby zobrazeni kosti. 
Struktura 

vysvetluje strukturu kosti v armature. 
Vybirani 

vybere pouze cast armatury, ktera odpovida Vasim pozadavkum. 
EdjtoyanJ 

Kosti 

Naucit se prakticky upravovat kosti v Blenderu a sledovat, co zpusobuji. 
Kresleni 

POuzit nastroje pro nacrtnuti skeletonu jednoduse nacrtnutim jednotlivych kosti. 
Templftovani 

nabizi idealni cestu pro znovupouziti jiz vytvofenych koster vasich vlastnich modelu.. 
Skinning-povrchovani 

Tato kapitola popisuje jak "nablyskat" postavy z danych armatur. Slovo "Skin" vanglictine vyjadfuje kuzi, nebo povrch. V techto 
procedurach jde take o jakesi "potazenF' kostry hmotou, ktera je pokryta kuzi. 

Linking Objects to Bones-ph'vazani objektu na kosti 

Jak uciniti z kosti rodice objektu tak, aby jej pine konstrolovala a fidila. Tento typ vazby se castop pouziva v simulaci mechanicke 
vazby, napfiklad Newtonovo kyvadlo ). nebo tarn, kde casti site nejsou behem pohybu armatury defomrmovany. Vhodne pro 
modelovani hmyzu, kraba a podobne. 

Skinning to Objects' Shapes-povrchovanitvaru 

Jaky vliv ma armatura, jejiz kazda kost ovlivhuje specifickou cast telesa a jeho geometrie. Tento typ vazby je vyuzivan v pfipade, 
kdy se hmota beehem pohybu armatury take tvaruje. Typickym pnkladem budizsvaly. 

Retargeting-pfecileni 

Jak pouzit zachycene pohybove body (motion-capture data) ziskane z realneho sveta (videa) pro napasovani pozadovaneho 
pohybu. Tato mravenci metoda take sahne az na detailni zpracovani pohybu po jednotlivych snimcich.. 

Posing - pozicovani 

Pozicovani znamena aranzovani objektu ve scene tak, aby bylo dosazeno pozadovaneho efektu v celkovem vysledku videoklipu. Jde 
take castesne o vytvafeni zajimavych kompozic odpovidajicich charajkteru danych objektl, nebo bytosti. Shlednete napfiklad "fee tela - 
body language" ktere je u sochy "Myslitel" od Augusta Rodina zcela fascinujici. Kouknete na wiki odkazy Myslitel (en) , nebo sochaf 
Auquste Rodin (cz) . 

poznamka pfekladatele 
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Ze sveho soukromeho pohledu na problematiku vytvafeni pozic, animacimusim pfipsattento komentaf: Pfi pozadavku na 
vytvofeni pokud mozno co nejrealnejsi vizualizace pohybu osoby, nebo zvifete, je opravdu vhodne provest skutecna pozorovani 
(video, film), trochu se venovat i studiu dynamiky kresby danych objektu. Je velice obtizne a patfi svym zpusobem do supliku 
kumstu vytvofit pohyb postavy tak, aby byl realny. Muzete si vsimnout v fade komercnich filmu urcitych nedokonalosti pfi chuzi, 
skocich a podobne. Bytosti jakoby byly gumove, pluli v magnetickem poli zeme, ale nikoli dopadali nohami na tvrdou zem. Na 
techto detailechje patrny pfistup a zejmena peclivostanimatora. Blender je vteto oblasti vytecnym pomocnikem, ale "duse 
animatora a jeho citenia postupy" nejsou prakticky nikdy "zdigitelizovatelne". 

Pozicovani je uzivano zejmena u vytvafeni animaci. Napfiklad pfi tvorbe podavajiciho tenisty je vhodne jej zachytit v nekolika dulezitych 
momentech podani: (a) kdyz drzi mic a raketu (b) kdyz vyhazuje mic vzhuru, (c) kdyz udefi raketou do mice a (d) kdyz raketa dosahne 
nejnizsiho bodu pohybu po odpalu. Blender se sam postara o vy tvofeni interpolovanych snimku a je jen na uzivateli provest v pfipade 
nutnosti jejich jemne upravy. 

Visualization- vizualizace 

popisuje vizualni nastroje pouzitelne specialne pro pozicovani. 
Editing Poses-editovani pozic (poz) 

jak vytvofit pozu, jak ji upravovat, jak tachytit aktualni snimek v ruznych casovych momentech. 
Pose Library-knihovna pozic 

ukladani casto pouzivanych pozic, nebo existujicich pozic zjinych armatur a tim zrychlit cinnost modelafe - animatora. 
Using Constraints-pouziti omezovacu 

jak pouzit omezovace tak, aby pfi animaci nevznikly pozice pro objekt neobvykle. 
Inverse Kinematics-IK-inverzni kinematika 

vlastnost, pfi ktere zmenou jedne kosti v armatufe muzete zpusobit pohyb ostatnich tak, jak je dano beznymi pohybovymi zakony 

v pfirode. Pokud pohneme s prstem postavy, zpusobime do jiste miry i pohyb cele ruky. 
Spline IK 

vlastnost ve ktere je mozne pfizpusobit pohyb soustavy kosti podel kfivek. 
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Armatury 

Pojmem "armatura" myslime typ objektu pouziteho pro pozicovani . Objekty armatury vychazi z mnoha nametu samotne skutecne 
pfirody, konkretne skeletonu, tedy koster (zivocichu). 

Vase prvni armatura 

Aby bylo zfejme, o cem pojednacva kapitola armatur, zkusme vytvofit pfednastavenou armaturu Blenderu.. (Detailnt popisy jsou 
vysvetleny v sekci upravy armatur ). 

Otevfte obycejnou scenu, pak: 

• vymazte vsechny objekty sceny 

• ujistete se, ze 3D kurzor je v pocatku soustavy o ShiftC 

• stisknete 1 NumPad pro pohled narysu (celni pohled) 

• pak napfiklad: 

o v hlavnim menu zvolte pfidat: Add > Armature > Single Bone (jednoducha kost) 

o anebo ve 3D pohledu pfidejte armaturu pomoci - ShiftA » Armature » Single Bone 

• stisknete Del numpad po maximalni zvetseni pohledu 




Nastroj (Toolbox): Add » Armature » Single Bone 




Pfednastavena armatura 



Objekt armatura 

Jakje videt, armatura je stejna jako kazdyjiny objekt v Blenderu: 

• ma stfed, parametry pozice, rotace, zvetseni, 

• ma vlastni ObData datablok, ktery Ize upravovat v rezimu Edit mode. 

• Muze byt pfilinkovana k jinym scenam a stejne tak mohou dat astejne armatury vystupovat ve vice objektech. 

• Vsechny animace se provadi v rezimu Object mode, tedy za pomoci manipulace s celymi objekty. Naopak s armaturami 
manipulujeme v pozicnim rezimu Pose mode. 

Armatury jsou navrzeny pro potfeby pozicovani, a to at' staticke, tak dynamicke sceny. Maji specificky stav nazyvany "rest position" 
(puvodni pozice), coz je umisteni do "tvaru" tak, jak bylo vykresleno v editacnim Edit mode. 

V Edit mode je armatura vzdy viditelna v teto pozici "rest position", zatimco v rezimu Object a Pose mode jde o aktualni "pozici" 
armatury (dokud neni zapnuto tlacitko Rest Position v panelu Armature). 

Pfehled kapitoly o armaturach 
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V detailnim popisu armatur se setkame s teminto sekcemi: 

• objekt armatury - panely 

• zaklady kosti 

• ruzne zp uso by vizualizace armatur 

• typy struktur armatury 

• jak vybrat jejicasti. 

• jak upravovat armaturu . 

• jak upravovat kosti . 

• jak upravovat vlastnosti kosti . 

• jak kreslit armatury pomoci nastroje "Etch-a-Ton". 

• jak vyuzit sablony (templates) . 
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Kosti (bones) 




The elements 
of a bone. 

Kosti jsou zakladnim prvkem objektu. 
Kosti majitri prvky: 

• "startovni bod" nazyvany root (kofen) nebo head (hlava), 

• vlastni telo "body", 

• a "koncovy point" nazyvany tip nebo tail. 

Select the default armature and press Tab to enter Edit mode. As you can see, in this mode you can select the root and the tip, and 
move them as you do with mesh vertices (don't lose too much time here though, specific pages about selecting and editing will come 
later). 

Both root and tip (the "ends") define the bone by their respective position. 

They also have a radius property, only useful for the envelope deformation method (see below). 

Bones Visualization 

Bones can be visualized in various ways: Octahedron, Stick, B-Bone, Envelope and Wire. Custom shapes can be used, too! 




Stick bone display. 




B-Bone bone display. 



Envelope bone display. 

Since armatures are made of bones, you'll find more about this when we'll talk about Armatures Visualization . 

Activating Axes checkmark on the Armature/Display panel, will show local axes for each bone's tip. The Yaxis is always aligned along 
the bone, oriented from root to tip. So, this is the "roll" axis of the bones. 
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The Bone context. 



Bones properties 

When bones are selected (hence in Edit mode and Pose mode), their properties are shown in the Bone button context of the 
Properties window. 

This shows different panels used to control features of each selected bone, the panels change depending on which mode you're 
working in. 

Bones Rigidity 

Even though the bones are rigid (i.e. behave as rigid sticks), they are made out of segments. Segments are small, rigid linked 
elements that can rotate between each other. By default, each new bone has only one segment and as such it cannot "bend" along it's 
length. It is a rigid bone. 

You can see these segments in Object mode and in Pose mode, and only if bones are visualized as B-bones, while in Edit mode 
bones are drawn as rigid sticks anyway. Note that in the special case of a single bones, you can't see these segments in Object 
mode, because they're aligned. 




An armature of B-Bones, in Edit mode 




The Bezier curve superposed to the chain, 
with its handles placed at bones' ends. 




The same armature in Object mode 



When you connect bones to form a chain , Blender calculates a Bezier curve passing through all the bones' ends, and bones' 
segments in the chain will bend and roll to follow this invisible curve. 

You have no direct access to this curve, you can only control it to some extent using bone properties, as explained in the editing 
pages . 

In An armature of B-Bones in Edit mode we connected 3 bones, each one made of 5 segments. These are B-bones but as you see, in 
Edit mode they are shown as rigid elements. Look at The same armature in Object mode: now, in Object mode, we can see how the 
bones' segments smoothly "blend" into each other, even for roll. 

Of course, a geometry influenced by the chain is smoothly deformed accordingly to the Bezier curve! In fact, smooth bones are an 
easy way to replace long chains of many small rigid bones posed using IK... 

However, if the chain has an influence on objects rather than geometry, the segments orientation is not taken in account (details are 
explained in the skinning part ). 

When not visualized as B-Bones, bones are always shown as rigid sticks, even though the bones segments are still present and 
effective (see skinning to ObData ). 

This means that even in e.g. Octahedron visualization, if some bones in a chain have several segments, they will nonetheless smoothly 
deform their geometry... 

Bones influence 

Basically, a bone controls a geometry when vertices "follow" the bone. This is like how the muscles and skin of your finger follow your 
finger-bone when you move a finger. 

To do this, you have to define how much a bone influences a certain vertex. 

The simplest way is to have each bone affecting those parts of the geometry that are within a given range from it. This is called the 
envelope technique, because each bone can control only the geometry "enveloped" by its own influence area. 
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Tip 
radius 




A bone in Envelope 
visualization, in Edit 
mode. 



If a bone is visualized as Envelope, in Edit mode and in Pose mode you can see the area of influence, which depends on: 



• the distance property 

• the root's radius and the tip's radius. 




Our armature in Envelope visualization, in 
Pose mode. 



All these influence parameters are further detailed in the skinning pages . 
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V Blenderu je 5 zakladnich typu vizualizaci kosti: Osmisten (Octahedral), tycka (Stick), B-Bone, Obakla (Envelope) a drat (Wire). 
Chovani kosti je samozfejme nezavisle na typu zobrazeni. Typ zobrazeni pouze umoznuje vhodnejsi zobrazeni jako celku. Zalezi na 
zvyklostech a preferencich modelafe. 



Zobrazeni kosti osmistenem. 




Zobrazeni kosti tyckou. 




Zobrazeni kosti B-bone. 




Zobrazeni kosti obalkou. 



Panel zobrazeni 

Mod: rezimy Object, Edit a Pose 
Panel: Display Object Data context 

Nejprve zhrhme nektere zakladni obecne vlastnosti vizualizaci armatur, viditelne na panelu Display v kontextu dat objektu. 




Panel display panel. 
Typy kosti 




Zakladni armatura jako osmisten 
(Octahedron)v rezimu editace (Edit). 
Pozn. jde o 40° rolovanou kost Bone . ooi. 

Kost osmisten 
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Toto je pfednastavena vizualizace kosti. Vetsinou vyhovuje pro vsechny prace s kostmi a armaturami. Zohlednuje: 

• Koren kosti (bone root - "big" end) a vybefek (tip - "small" end). 

• "Velikost" kosti (tloust'ka je umerna delce). 

• Rolovani (natoceni) kosti (diky ctvercovemu profilu je patme natoceni kosti). 





^^^one 001 ^^fl(?e00i 




Stejna aramtura ve vizualizaci Stick, v pozicnim 
Pose mode. 

Poznamka: Uhel natoceni roll u kosti Bone . 001 neni 



videt (vyjma jeho XZ os). 
Kost tycka 

This is the simplest and most non-intrusive visualization. It just materializes bones by sticks of constant (and small) thickness, so it 
gives you no information about root and tip, nor bone size or roll angle. 




The same armature in B-Bone visualization, Edit 
mode. 



Kost B-Bone 

Tato vizualizace predvadi vicesegmentove kosti jakozto hladke kcivky. Detaily je mozne shlednout na strance kosti . 




Panel skupiny Bone Groups. 



Kost obalka 

Toto zviditelneni kosti predvadi oblasti vlivu deformace pro jednotlive kosti. Vice detailu o zobrazeni a vlivu najdete na strance vlivu 
kosti . 

Atributy 

Names 

Pokud je povoleno, je vykreslovano jmeno kazde kosti. 
Barvy (Colors) 

Nastaveni je relevantni pro pozicni rezim modelovani (Pose mode) a je detailne upopsano zde . 



Osy (Axes) 

Pokud je zaskrtnuto, budou pro kazdou kost zobrazeny osy lokalniho soufadneho systemu (plati pro rezimy editace (Edit mode) 
a pozicovani (Pose mode). 

Rentgen (X-Ray) 

POkud je povoleno, kosti zaskajivlastnost byti vidtelne i skrze material, kteryje obaluje (site - meshes, povrchy - surfaces, ...). 
To znamena, ze jsou vzdy viditelne, a tim i byvratelne. (Toto je stejna volba jako v panelu zobrazeni Display v kontextu dat objektu 
(Object data). Jde o velice uzitecnou funkci v pfipade modelovani mimo dratovy (Wireframe) rezim. 

Tvary (Shapes) 

Pokud je povoleno, standardnitvar kosti je nahrazen tvarem vybraneho objektu v rezimech Object a Pose (detaily jsou popsany 
nge ). 

Zpozdeni obnovy (Delay Refresh) 

Pokud je povoleno, kiost nebude mit vliv na sve potomky behem manipulace v pozicnim rezimu (pose mode). 
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Tvary kosti 

Mod: Object a Pose rezimy 

Panel: Panel Display vkontextu Bone. 

Blender umoznuje nastavit kazde kosti v armature specificky tvar (v rezimech Object a Pose) za pomoci jineho objektu jako"template". 
Nejprve je nutne povolit vlastnost pomoci tlac'rtka Tvary (Shapes) v panelu (Armatury). 




Panel Display. 



= Atributy 

Wireframe 

Pokud je povoleno, kost je zobrazena v datovem zobrazeni v souladu s rerimem vykreslovani pohledu.. 
Zkryt (Hide) 

Kost neni viditelna pokud neni v editacnim rezimu (Edit mode). 

Vlastnitvar (Custom Shape) 

Objekt, ktery definuje uzivatelsky tvar vybrane kosti. 

Custom At 

Kost, ktera urcuje zobrazeni transformacitvaru kosti 
Pro pnfazeni zivatelskeho tvaru kosti je nutne: 

• Pfepnout do pozicniho (Pose) rezimu pomoci (Ctrl^ Tab). 

• Vybrat odpovidajici kosti (Kliknutim RMB 0 na kost). 

• Jit na panel Display, pole Custom Shape a vybrat objekt 3D, ktery byl drive ve scene vytvofen. V tomto pfipade pouzivame 
krychli a hranol. Je mozne volitelne nastavit poleAt pro dlasi kost. 




Panel Display. 




The armature with shapes assigned to two 
bones, in Object mode. 
Note the centers of the cone and cube 
objects. 




The same armature in Pose mode... 



Note that: 

• These shapes will never be rendered - like any bone, they are only visible in 3D views. 

• Even if any type of object seems to be accepted by the OB field (meshes, curves, even metas...), only meshes really work - all 
other types just make the bone invisible; nothing is drawn... 

• The center of the shape object will be at the root of the bone (see the bone page for root/tip). 

• The object properties of the shape are ignored (i.e. if you make a parallelepiped out of a cube by modifying its dimensions in 
Object mode, you'll still have a cube shaped bone...). 

• The "along bone" axis is the Yone, and the shape object is always scaled so that one Blender Unit stretches along the whole 
bone length. 

• If you need to remove the custom shape of the bone, just right click in the Custom Shape field and select Reset to default value 
in the popup menu. 
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So to summarize all this, you should use meshes as shape objects, with their center at their lower-Yend, and an overall Y length of 1.0 
BU. 

Armature Layers 

Mode: Object, Edit and Pose modes 
Panel: Skeleton panel, Object data context 




The Skeleton panel. 

Each armature has 32 "Armature layers" which allow you to organize your armature by "regrouping" sets of bones into layers; this 
works similar to scene layers (those containing your objects). You can then "move" a bone to a given layer, hide or show one or 
several layers, etc. 

Showing/hiding bone layers 

Only bones in active layers will be visible/editable - but they will always be effective (i.e move objects or deform geometry), whether in 
an active layer or not. To (de)activate a layer, you have several options, depending in which mode you are in: 

• In all modes, use the row of small buttons at the top of the Display Options group, Armature panel. If you want to enable/disable 
several layers at once, as usual, hold o Shift while clicking... 

• In Edit and Pose modes, you can also do this from the 3D Views, either by using the menu (Armature » Switch Armature Layers 
or Pose » Switch Armature Layers), or the 1 ShiftM shortcut, to display a small pop-up dialog containing the same buttons as 
described above (here again, you can use t> Shift LMB B clicks to (de)select several layers at once). 



Protected Layers 

You can lock a given bone layer for all proxies of your armature, i.e. all bones in this layer won't be editable. To do so, in the Skeleton 
panel, Ctrl LMB B click on the relevant button, the layer lock will be enabled. 

Protected layers in proxy are restored to proxy settings on file reload and undo. 

Vrstvy kosti 



Mod: Object, Edit a Pose mody 
Panel: Relations panel Bone kontext 




The Relations panel. 

Presun kosti mezi vsrtvami 

Obvykle... 

Obviously, you have to be in Edit or Pose modes to move bones between layers - note that as with objects, bones can lay in several 
layers at once, just use the usual f Shift LMB B clicks. . . First of all, you have to select the chosen bone(s)! 

• In the Button window, use the "layer buttons" of each selected bone "sub-panel" (Armature Bones panel) to control in which 
layer(s) it lays. 

• In the 3D View window, use the menu (Armature » Move Bone To Layer or Pose » Move Bone To Layer) or hit M to show the 
usual pop-up layers dialog. Note that this way, you assign the same layers to all selected bones. 



Skryvani kosti 
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Mod: Edit a Pose mody 



Panel: Display panel, Bone kontext 




Panel Display. 



Pro skryvani nekterycj kosti neni nutne vyuzivat dalsi vrstvu. Stejne jako s objekty, vrcholy nebo ridicimi body je mozne pouzit zkratku H 
pro 

• H schova vsechny vybrane kosti. 

• o ShiftH schova vsechny kosti vyjma vybranych. 

• AltH odkryje vsechny schovane kosti. 

Je take mozne vyuzit zaskrtnuti boxu Hide na panelu Display v kontextu kosti Bone. 

Skryte kosti nalezidanemu modu. Pokud skryjeme nektere kosti v rezimu editace Edit mode, budou stale viditelne vpozicnim Pose 
mode rezimu a naopak. Ukryta kost v pozicnim rezimu Pose mode je take neviditelna v objektovem Object mbdu. A v Edit mode musi 
byt kost pro ukryti pine vybrana, nestaci jen jeji kofenova cast. . . 



Details, info, download: http://amrc.altervista.org 



Page 252 of 361 



Blender CZ wiki PDF Manual conversion by Marco Ardito 



Doc:2.6/Manual - BlenderWiki (09/10/2014) -Armature Layers 



Kosti (Bones) 




The elements 
of a bone. 

Bones are the base elements of armatures. 
They have three elements: 

• the "start point" named root or head, 

• the "body" itself, 

• and the "end point" named tip or tail. 

Select the default armature and press Tab to enter Edit mode. As you can see, in this mode you can select the root and the tip, and 
move them as you do with mesh vertices (don't lose too much time here though, specific pages about selecting and editing will come 
later). 

Both root and tip (the "ends") define the bone by their respective position. 

They also have a radius property, only useful for the envelope deformation method (see below). 

Vizualizace kosti 

Bones can be visualized in various ways: Octahedron, Stick, B-Bone, Envelope and Wire. Custom shapes can be used, too! 




Stick bone display. 




B-Bone bone display. 



Envelope bone display. 

Since armatures are made of bones, you'll find more about this when we'll talk about Armatures Visualization . 

Activating Axes checkmark on the Armature/Display panel, will show local axes for each bone's tip. The Yaxis is always aligned along 
the bone, oriented from root to tip. So, this is the "roll" axis of the bones. 
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The Bone context. 



Vlastnosti kosti 

When bones are selected (hence in Edit mode and Pose mode), their properties are shown in the Bone button context of the 
Properties window. 

This shows different panels used to control features of each selected bone, the panels change depending on which mode you're 
working in. 

Bones Rigidity 

Even though the bones are rigid (i.e. behave as rigid sticks), they are made out of segments. Segments are small, rigid linked 
elements that can rotate between each other. By default, each new bone has only one segment and as such it cannot "bend" along it's 
length. It is a rigid bone. 

You can see these segments in Object mode and in Pose mode, and only if bones are visualized as B-bones, while in Edit mode 
bones are drawn as rigid sticks anyway. Note that in the special case of a single bones, you can't see these segments in Object 
mode, because they're aligned. 




An armature of B-Bones, in Edit mode 




The Bezier curve superposed to the chain, 
with its handles placed at bones' ends. 




The same armature in Object mode 



When you connect bones to form a chain , Blender calculates a Bezier curve passing through all the bones' ends, and bones' 
segments in the chain will bend and roll to follow this invisible curve. 

You have no direct access to this curve, you can only control it to some extent using bone properties, as explained in the editing 
pages . 

In An armature of B-Bones in Edit mode we connected 3 bones, each one made of 5 segments. These are B-bones but as you see, in 
Edit mode they are shown as rigid elements. Look at The same armature in Object mode: now, in Object mode, we can see how the 
bones' segments smoothly "blend" into each other, even for roll. 

Of course, a geometry influenced by the chain is smoothly deformed accordingly to the Bezier curve! In fact, smooth bones are an 
easy way to replace long chains of many small rigid bones posed using IK... 

However, if the chain has an influence on objects rather than geometry, the segments orientation is not taken in account (details are 
explained in the skinning part ). 

When not visualized as B-Bones, bones are always shown as rigid sticks, even though the bones segments are still present and 
effective (see skinning to ObData ). 

This means that even in e.g. Octahedron visualization, if some bones in a chain have several segments, they will nonetheless smoothly 
deform their geometry... 

Bones influence 

Basically, a bone controls a geometry when vertices "follow" the bone. This is like how the muscles and skin of your finger follow your 
finger-bone when you move a finger. 

To do this, you have to define how much a bone influences a certain vertex. 

The simplest way is to have each bone affecting those parts of the geometry that are within a given range from it. This is called the 
envelope technique, because each bone can control only the geometry "enveloped" by its own influence area. 
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Tip 
radius 




A bone in Envelope 
visualization, in Edit 
mode. 



If a bone is visualized as Envelope, in Edit mode and in Pose mode you can see the area of influence, which depends on: 



• the distance property 

• the root's radius and the tip's radius. 




Our armature in Envelope visualization, in 
Pose mode. 



All these influence parameters are further detailed in the skinning pages . 
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V teto strance je popsana moznost uprav a fizeni vetciny vlastnosti kosti v Blenderu. 

In this page, you will learn how to edit and control most of the properties for Blender bones - For editing bones in an armature, you 
should read the previous page first! We will see how to manage the bones' relationships , rename them , etc. 

Transformovani kosti 

We won't detail here the various transformations of bones, nor things like axis locking, pivot points, and so on, as they are common to 
most object editing, and already described here (note however that some options, like snapping, do not seem to work, even though 
they are available...). The same goes for mirroring, as it's nearly the same as with mesh editing . Just keep in mind that bones' roots 
and tips behave more or less like meshes' vertices, and bones themselves act like edges in a mesh. 

As you know, bones can have two types of relationships: They can be parented, and in addition connected. Parented bones behave in 
Edit mode exactly as if they had no relations - you can grab, rotate, scale, etc. a parent bone without affecting its descendants. 
However, connected bones must always have parent's tips connected to child's roots, so by transforming a bone, you will affect all its 
connected parent/children/siblings. 
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The Transform Properties 
panel for armatures in Edit 
mode. 

Finally, you can edit in the Transform Properties panel (N) the positions and radius of both ends of the active selected bone, as well as 
its roll rotation . 

Radius and Scaling in Envelope Visualization 

Mode: Edit mode, Envelope visualization 
Hotkey: S 

Menu: Armature » Transform » Scale 

When bones are displayed using Octahedron, Stick or B-Bone visualizations, scaling will behave as expected, similar to scaling mesh 
objects. When bones are displayed using Envelope visualization, scaling will have a different effect: it will scale the radius of the 
selected bones's ends, (see: skinning part ). As you control only one value (the radius), there is no axis locking here. And as usual, with 
connected bones, you scale at the same time the radius of the parent's tip and of the children's roots. 



Scaling of a bone in Octahedron and Envelope visualizations. 




A single selected bone. . . . . .Scaled in Envelope visualization - its 

length remains the same, but its ends' 
radius are bigger. 



Note that when you resize a bone (either by directly scaling it, or by moving one of its ends), Blender automatically adjusts the end- 
radii of its envelope proportionally to the size of the modification. Therefore, it is advisable to place all the bones first, and only then 
edit these properties. 

ScaleB a Envelope - obalka 

Mod: Edit mode 
Klavesova zkratka: CtrlAltS 
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CtrlAltS aktuvuje tranformacni nastroj specificky pro armatury. Jeho chovani zavisi na aktivni vizualizaci jak je vysvetleno dale: 

Ve vizualizaci Envelope - obalek umoznuje editovat vliv vybrane kosti (jeji vlastnosti Dist, viz dokument skinning part ) - jako se 
standardnim skalovanim ve vizualizaci (viz pfedchozi sekce). Tato vlastnost je jed no-hod notova, a tak nenitfeba uvadet osu, 
uzamcena a pod... 



Pfiklady skalovani obalek 




Jedina kost vybrana v Envelope-obalkove vizualizaci. Jeji obalka skalovana pomoci CtrlAltS. 



V jinych vizualizacich je umozneno upravovat "velikost kosti". Vypada to, ze jde o pouze viditelny efekt ve vizualizacin B-Bone, ale je 
dostupne take v Octahedron a ve Stick. . . Tento nastroj ma trochu jine specificke chovani: Zatimco jine transformacni nastroje pouzivaji 
"vlastni osy" a mini se tim osy objektu, v tomto pfipade jde o osy vlastni dane kosti (pokud uzamknete lokalni osu drojstiskem 
odpovidajici klavesy, omezenije pouzito podal lokalni osy samotne kosti, nikoli armatury jako celku). 

VAROVANI ! Pokud vyberete vice nezli jednu kost, pouziti nastroje vede k padu Blenderu! 
(coz jakozto pfekladatel a tester musim okamzite ovefit :-) ) 



Priklad skalovani "velikosti kosti" 




Samotna kost "pocatecni veliksot" Jeji velikost skalovana pomoci Stejna aramtura v objektovem modu a 

vybrana ve vizualizaci B-Bone. CtrlAltS. vizualizaci B-Bone. Kost Bone. 004 

zvetsena skalovanim. 



Smer kosti - Bone Direction 

Mode: Edit mode 
Hotkey: W3 

Menu: Specials » Switch Direction 

Tento nastroj neni dostupny z menu Armature, ale pouze z vyskakovaci nabidky Specials, nebo pod zkratkou W. Umoznuje prepinat 
smer vybrane kosti (tj. jeji kofen se stane patou a naopak). 

Obecne pfepnuti smeru kosti muze zpusobit pfetrzeni retezu jejich logickych zavislosti. Avsak pokud pfepneme smer u cele casti 
armatury, prepnute kosti budou nadale spojene a zustanou s rodicovskymi vazbami - pouze v opacnem pofadi. Viz Priklad pfepnuti. 




Armatura s vybranou kosti a jednam vybranym fetezem tfi Smer vybranych kosti je otocen. Bone . 005 jiz neni nadale 
kosti tesne pfed pfepnutim. pfipojena k rodici. Retizek kosti vsak stale existuje, ale je 

obraceny (Nyni Bone . 002 je jeho kofenem a Bone je jeho 
patou). Kost Bone . 003 je nyni volna. 

Priklad pfepnuti. 



Bone Roll 
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Hotkey: CtrlR, CtrIN 

Menu: Armature » Bone Roll » ... 

In Edit mode, you have options dedicated to the control of the bone roll rotation (i.e. the rotation around the Yaxis of the bone). Each 
time you add a new bone, its default roll is so that its Z axis is as perpendicular to the current 3D view as possible. And each time you 
transform a bone, Blender tries to determine its best roll... 

But this might lead to an unclear armature, with bones rolled in all angles... nasty! To address this problem, you have three options: 

• Armature » Bone Roll » Set Roll (CtrlR) will start a roll-specific rotation, which behaves like any other transform operations (i.e. 
move the mouse and LMB G click to validate, or type a numeric value and hit enter - or RMB 3 click or hit Esc to cancel 
everything). 

• Armature » Bone Roll » Clear Roll (Z-Axis Up) (or CtrlNI » Recalculate Bone Roll Angles » Clear Roll (Z-Axis Up)) will reset the 
selected bone roll so that their Z axis is as much as possible aligned with the global Z axis. 

• Armature » Bone Roll » Roll to Cursor (or CtrlN2 » Recalculate Bone Roll Angles » Align Z-Axis to 3D-Cursor) will set the 
selected bone roll so that their Z axis is as much as possible pointed to the 3D cursor. 



Properties 

Mode: Edit mode 

Panel: Armature Bones (Editing context, F9) 
Hotkey: o ShiftW, CtrH> ShiftW, AltW 
Menu: Armature » Bone Settings » ... 
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The Armature Bones panel in 
Edit mode. 



Most bones' properties (excepted the transform ones) are regrouped in each bone's sub-panel, in the Armature Bones panel (Editing 
context, F9). Let's detail them. 

Note that some of them are also available in the 3D views, through the three pop-up menus Toggle Setting ( ShiftW or Armature » 
Bone Settings » Toggle a Setting), Enable Setting (Ctrl ShiftW or Armature » Bone Settings » Enable a Setting), and Disable 
Setting (AltW or Armature » Bone Settings » Disable a Setting) - all three have the same entries, their respective effect should be 
obvious... 

BO 

The bone name field, see below , 
child of 

These two settings control the bone relationship, as detailed below . 
Segm 

This setting controls the number of segments that a bone has; see below . 

Dist, Weight, Deform (also o ShiftW » Deform & co), Mult (also « ShiftW » Mult VG & co) 

These settings control how the bone influences its geometry - along with the bones' ends radius. This will be detailed in the 
skinning part . 

Hinge (also a ShiftW » Hinge & co), S (also o ShiftW » No Scale & co) 

These settings affect the behavior of children bones while transforming their parent in Pose mode, so this will be detailed in the 
posing part ! 

Hide 

This will hide the bone (same as hitting H in the 3D views, see this page ). 

Lock (also o ShiftW » Locked & co) 

This will prevent all editing of the bone in Edit mode, see the previous pag e. 

Layers button 

These small buttons allow you to control to which bone layer this bone belongs; see this page . 



Bone Rigidity Settings 

Mode: Edit and Pose modes 
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Panel: Armature Bones (Editing context, F9) 
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The Armature Bones panel in 
Pose mode. 



Even though you have the Segm setting available in Edit mode (bones sub-panel, in the Armature Bones panel), you should switch to 
the Pose mode (Ctrl 1 * Tab) to edit these "smooth" bones' properties - one explanation to this strange need is that in Edit mode, even 
in B-Bone visualization, bones are drawn as sticks, so you can't visualize the effects of these settings. 




An armature in Pose mode, 
B-Bone visualization: 
Bone. 003 has one segment, 
Bone .004 has four, and 
Bone . 005 has sixteen. 



We saw in this page that bones are made of small rigid segments mapped to a "virtual" Bezier curve. The Segm numeric field allows 
you to set the number of segments inside a given bone - by default, it is 1 , which gives a standard rigid bone! The higher this setting 
(max 32), the smoother the bone, but the heavier the pose calculations... 

Each bone's ends are mapped to its "virtual" Bezier curve's "auto" handle. Therefore, you can't control their direction, but you can 
change their "length" using the In and Out numeric fields, to control the "root handle" and "tip handle" of the bone, respectively. These 
values are proportional to the default length, which of course automatically varies depending on bone length, angle with previous/next 
bones in the chain, and so on. 



Bone In/Out settings example, with a materialized Bezier curve. 




Look at Bone . 004: it has the default In and Bone . 004 with In at 2.0, and Out at 0.0. 
Outvalues (1.0). 



Chain Editing 

Mode: Edit mode 

Panel: Armature Bones (Editing context, F9) 

Hotkey: CtrIP, AltP 

Menu: Armature » Parent » ... 

You can edit the relationships between bones (and hence create/modify the chains of bones) both from the 3D views and the Buttons 
window. Whatever method you prefer, it's always a matter of deciding, for each bone, if it has to be parented to another one, and if so, 
if it should be connected to it. 

To parent and/or connect bones, you can: 

• In a 3D view, select the bone and then its future parent, and hit CtrIP (or Armature » Parent » Make Parent...). In the small Make 
Parent menu that pops up, choose Connected if you want the child to be connected to its parent, else click on Keep Offset. If you 
have selected more than two bones, they will all be parented to the last selected one. If you only select one already-parented 
bone, or all selected bones are already parented to the last selected one, your only choice is to connect them, if not already 
done. If you select only one non-parented bone, you'll get the Need selected bone(s) error message... 

With this method, the nevdy-children bones mntbe scaled nor rotated - they vull just be translated if you chose to connect 
them to their parent's tip. 

• In the Buttons window, Armature Bones panel, for each selected bone, you can select its parent in the Parent drop-down list to 
the upper right comer of its sub-panel. If you want them to be connected, just enable the little Con button to the right of the list. 
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With this method, the tip of the child bone wll never be translated- so if Con is enabled, the child bone wll be completely 
transformed by the operation. 



Parenting example. 
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The starting armature, with Bone . 005 Bone . 005 re-parented to Bone . 002, but not 

parented and connected to Bone . 004. connected to it (same result, using either 

CtrlP2 in 3D view, or the Armature Bones 



panel settings). 




Bone .005 parented and connected to Bone . 005 parented and connected to 

Bone. 002, using CtrlPI in 3D view. Bone. 002, using the Parent drop-down list of 

Bone. 005 sub-panel. 



To disconnect and/or free bones, you can: 

• In a 3D view, select the desired bones, and hit AltP (or Armature » Parent » Clear Parent...). In the small Clear Parent menu that 
pops up, choose Clear Parent to completely free all selected bones, or Disconnect Bone if you just want to break their 
connections. 

• In the Buttons window, Armature Bones panel, for each selected bone, you can select no parent in the Parent drop-down list of 
its sub-panel, to free it completely. If you just want to disconnect it from its parent, disable the Con button. 

Note that relationships with non-selected children are never modified. 



Naming Bones 

Mode: Edit mode 

Panel: Armature Bones (Editing context, F9), Transform Properties (3D views, N) 

You can rename your bones, either using the Bone field of the Transform Properties panel in the 3D views, for the active bone (N), or 
using the BO field in each bone sub-panel of the Armature Bones panel (Editing context, F9). 

Blender also provides you some tools that take advantage of bones named in a left/right symmetry fashion, and others that 
automatically name the bones of an armature. Let's look at this in detail. 

Naming Conventions 




An example of left/right bone naming in a simple rig. 



Naming conventions in Blender are not only useful for you in finding the right bone, but also to tell Blender when any two of them are 
counterparts. 

In case your armature can be mirrored in half (i.e. it's bilaterally symmetrical), it's worthwhile to stick to a left/right naming convention. 
This will enable you to use some tools that will probably save you time and effort (like the X-Axis Mirror editing tool we saw above. . .). 

• First you should give your bones meaningful base-names, like leg, arm, finger, back, foot, etc. 

• If you have a bone that has a copy on the other side (a pair), like an arm, give it one of the following separators: 

o Left/right separators can be either the second position (L_caifbone) or last-but-one (calf bone .r) 
o If there is a lower or upper case l, r, left or right, Blender handles the counterpart correctly. See below for a list of valid 
separators. Pick one and stick to it as close as possible when rigging: it will pay off. For example: 

Valid Separators. 
Separator example 

(nothing) handLeft -> handRight 

_ (underscore) Hand_L -> Hand_R 
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. (point) 
- (dash) 
(space) 



hand. I — > hand.r 
Foot-I -> Foot-r 

pelvis LEFT -> pelvis RIGHT 



Note that all examples above are also valid with the left/right part placed before the name. You can only use the short l/r 
code if you use a separator (i.e. handL/handR won't work!). 

• Before Blender handles an armature for mirroring or flipping, it first removes the number extension, if it's there (like .001) 

• You can copy a bone named bia.Land flip it over using W » Flip Left-Right Names. Blender will name the copy bia.L. 001 and 
flipping the name will give you bia.R. 

Bone name flipping 

Mode: Edit mode 
Hotkey: W4 

Menu: Armature » Flip Left & Right Names 

You can flip left/right markers (see above) in selected bone names, using either Armature » Flip Left & Right Names, or Specials » 
Flip Left-Right Names (W4). This can be useful if you have constructed half of a symmetrical rig (marked for a left or right side) and 
duplicated and mirrored it, and want to update the names for the new side. Blender will swap text in bone names according to the 
above naming conventions, and remove number extensions if possible. 

Auto bone naming 

Mode: Edit mode 
Hotkey: W5, W6, W7 

Menu: Armature » AutoName Left-Right, Armature » AutoName Front-Back, Armature » AutoName Top-Bottom 

The three AutoName entries of the Armature and Specials (W) menus allows you to automatically add a suffix to all selected bones, 
based on the position of their root relative to the armature center and its local coordinates: 

• AutoName Left-Right will add the . l suffix to all bones wth a positive X-coordinate root, and the . r suffix to all bones wth a 
negative X-coordinate root. If the root is exactly at 0.0 on the X-axis, the X-coordinate of the tip is used. If both ends are at 0.0 
on the X-axis, the bone will just get a period suffix, with no L/R (as Blender cannot decide whether it is a left or right bone...). 

• AutoName Front-Back will add the .Bk suffix to all bones wth a positive Y-coordinate root, and the .Fr suffix to all bones with a 
negative Y-coordinate root. The same as with AutoName Left-Right goes for 0.0 Y-coordinate bones. . . 

• AutoName Top-Bottom will add the .Top suffix to all bones wth a positive Z-coordinate root, and the .Bot suffix to all bones wth 
a negative Z-coordinate root. The same as with AutoName Left-Right goes for 0.0 Z-coordinate bones. . . 
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Knihovna pozic (Pose Library) 
Uvod 

Panel Knihovna pozic se pouziva k ulozeni, aplikace a fizeni ruznych armatumich pozic. 

Knihovny pozic (Pose Libraries) jsou ulozeny do Aktivit (Actions). Knihovny obecne nejsou vyuzite jako aktivity, ale mohou do nich 
nebo z nich byt konvertovany. 

Panel knihovny pozic 



PoseLib 



▼ Pose Library 
jj ^j PoseLib 





TPose 


Wave 




Stand 










Properties > Armature > Pose Library, 
legenda k obrazku: 

1 . Prochazeni nalinkovanych aktivit /pozicnich knihoven. 

2. Nazev pozicni knihovny. 

3. Nastaveni smysleneho (fake) uzivatele. 

To umoz%nuje ulozit knihovnu pro nekoho, kdo nema konkretniho uzivatele. 

4. Pfidat novou knihovnu pozic k aktivnimu objektu. 

5. Odstranit knihovnu pozic z aktivniho objektu. 

6. Vypis Pozic aktivni knihovny pozic. 

7. Pfidat pozu. 

Pfidat novou. 

Pfida novou pozu do aktivni knihovny pozic s aktualni pozici armatury (kostry). 
Pfidat novy (akutalni ramec - current Frame). 

Pfidat novy and Pfepsat existujici automaticky alokuje pozu to k ramu Akce. 

Pridani noveho (akutalniho ramce) pfida pozu do aktivni knihovny pozic na zaklade aktualniho ramce podle casoveho 
kurzoru. 

Toto neni dobfe podporovana vlastnost. 
Pfepsat existujici. 

Pfepsat existujici pozu v aktivni knihovne pozic pro pozici aktualni armatury. 

8. Odstranit existujici pozu z aktivni knihovny pozic 

9. Pouzit aktivni pozu na vybrane pozicovane kosti. 

10. Akce vycisteni. Zusobi>A/(c/vhodnou pro pouziti knihovny pozic. 

Slouzi k pfevodu akci na pozicni knohovnu. 

Pozice je pfidana do knihovny pozic for pro kazdy ramec s klicovymi snimky. 



Dezinfikovat akce. Udelat>4/<ce vhodny pro pouziti jako Pose knihovna. 

' Pose je pfidan do Pose knihovna pro kazdy snimek s klicovymi snimky. 

Upravy 

POhled 3D, pozicni rezim (Pose Mode). 

Prochazet pozy (Browse poses). CtrlL. 
Pfidat pozu. o ShiftL. 
Pfejmenovat pozu. - ShiftCtrlL. 
Vymazat pozu. AltL. 
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Omezovace patfi mezi funkce, ktere se vztahuji k transformacnim vlastnostem (pozice, rotace a mefitko) mezi objekty navzajem. 
Omezovace jsoujakymsi protipolem modifikatoru , ktere naopak reaguji pouze s dafy samotne ho objektu (tj. site, kfivky atd). 

Vsechny omezovace maji spolecne zakladni rozhrani podobne tak, jako tomu maji modifikatory. 
Pouziti omezovacu 

Even though constraints might be very useful in static scenes (as they can help to automatically position/rotate/scale objects), they 
were first designed for animation, as they allow you to limit/control the freedom of an object, either in absolute (i.e. in global space), or 
relatively to other objects. 

Also note that constraints internally work using 4x4 transformation matrices only. When you use settings for specific rotation or scaling 
constraining, this information is being derived from the matrix only, not from settings in a Bone or Object. Especially for combining 
rotations with non-uniform or negative scaling this can lead to unpredictable behavior. 

Omezovani kosti 

Finally, there is a great rigging feature in Blender: in Pose mode, each bone of an armature behaves a bit like a standard object, and, 
as such, can be constrained. Most constraints work well with both objects and bones, but there are a few exceptions which are noted 
in the relevant constraints pages. 

To learn more: 

• Read about using constraints in object animation in the Animation chapter 

• Read about using constraints in rigging in the Armatures 



Dostupne omezovace 



Add Constraint 








Motion Tracking 


Transform 


Tracking 


Relationship 


<P Camera Solver 


& Copy Location 


<P Clamp To 


<P Action 


(P Object Solver 


<P Copy Rotation 


<P Damped Track 


(P Child Of 


(P Follow Track 


(P Copy Scale 


CP Inverse Kinematics 


<P Floor 




(P Copy Transforms 


<P Locked Track 


<P Follow Path 




(P Limit Distance 


Spline IK 


<P Pivot 




(P Limit Location 


<fi Stretch To 


<P Rigid Body Joint 




(P Limit Rotation 


<P Track To 


<P Script 




<P Limit Scale 




(P Shrinkwrap 




(P Maintain Volume 








(P Transformation 







The Constraint Menu 



There are several types of constraints. We can classify them into four families: 

• Motion Tracking 

• Transform 

• Tracking 

• Relationship 



There are constraints that works with their owner object and others that need a second object (the target) to work, sometimes of a 
specific type (e.g. a curve). In this case targeted constraints are shown as a dark blue dashed line drawn in the 3D view between the 
owner and target objects. 

Sledovani pohybu 

Camera Solver 
Object Solver 
Follow Track 

Transformacni omezovace 

These constraints directly control/limit the transform properties of its owner, either absolutely or relatively in terms of its target 
properties. 

Copies the location of the target (with an optional offset) to the owner, so that both move together. 
Copies the rotation of the target (with an optional offset) to the owner, so that both rotate together. 
Copies the scale of the target (with an optional offset) to the owner, so that both scale together. 

Copies the transforms of the target to the owner, so that both transform together. 

Limits the position of the owner, so that it is nearer/further/exactly at the specified distance from the target. 
Limits the owner's location inside a given range. 
Limits the owner's rotation inside a given range. 
Limits the owner's scale inside a given range. 



Copy Location 
Copy Rotation 
Copy Scale 
Copy 

Transforms 
Limit Distance 
Limit Location 
Limit Rotation 
Limit Scale 
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Transformation ^ ses a P ro P er ty °f * ne target (location, rotation or scale), to control a property (the same or a different one) of the 
owner. 

Maintain Maintains the volume of a bone or an object. 

Volume 

Drahove omezovace 

These constraints try, in various ways, to adjust their owner's properties so that it "points at" or "follows" the target. 

Clamp To Clamps the owner to a given curve target. 
Damped Track 

Inverse Kinematics Bones only. Creates a chain of bones controlled by the target, using inverse kinematics. 

Locked Track The owner is tracked to the given target, but with a given axis' orientation locked. 
Spline IK 

Stretch To Stretch the owner to the given target. 

Track To The owner is tracked to the given target. 

Vztahove omezovace 

These are "misc" constraints. 

Action The owner executes an action, controlled by the target (driver). 

Child Of Allows a selective application of the effects of parenting to another object. 

Floor Uses the target's position (and optionally rotation) to define a "wall" or "floor" that the owner won't be able to cross. 

Follow Path The owner moves along the curve target. 

Pivot 

Rigid Body Joint Creates a rigid joint (like a hinge...) between the owner and the "target" (child object). 
Script Uses a Python script as constraint. 

Shrinkwrap Limits the location of the owner at the surface (among other options) of the target. 
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Jednotne rozhrani omezovacu 




Tfi casti uzivatelskeho rozhrani 

As with modifiers , an object (or bone, see the rigging chapter for details) can use several constraints at once. Hence, these 
constraints are organized in a stack which controls their order of evaluation (from top to bottom). 

All constraints share a common basic interface, packed up in a sort of sub-panel, that is split into three parts: 

1 . The header, gathering most common settings. 

2. The constraint's specific settings. 

3. The influence and animation controls (the Rigid Body Joint constraints have no influence setting). 



Zahlavi omezovace 



■\7 Copy Rotation | Copy Rotation 



Zahlavi omezovace 

The header of a constraint "sub-panel" is the same for all. From left to right, you have: 
A small arrow 

This control allows you to show/hide the constraint's settings. 

The constraint type 

This is just static text showing you what this constraint is. . . 

The name field 

Here you can give your constraint a more meaningful name than the default one. 

This control has another important purpose: it turns red when the constraint is not functional (as in A constraint header). As most 
constraints need a second "target" object to work (see below), when just added, they are in "red state", as Blender cannot guess 
which object or bone to use as target. This can also happen when you choose an invalid set of settings, e.g. with a Track To 
constraint of which the To and Up vectors are both set to the same axis. 
As noted above, constraints in "red state" are ignored during the stack evaluation. 

The "upTdown" buttons 

As seen above, these allow you to move a constraint up/down in the stack. 

The "X" control 

As seen above, this will delete (remove from the stack) the constraint. 



Nastaveni omezovace 




The central part of a constraint's subpanel 
contains the constraint's settings, the target, 
and constraint space 



The constraints settings area is of course specific to each constraint type. However, there are two points that are common to many 
constraints, so we will detail them here. 

CH (target) 

Most constraints need another "target" object or bone to "guide" them. You select which by selecting its name in the Target field. 
Except for a few cases, you can use any type of object (camera, mesh, empty...); its object origin will be the target point. 

When you type in the OB field a mesh or lattice name, a second Vertex Group field appears just below. If you leave it empty, the mesh 
or lattice will be used as a standard object target. But if you enter in this Vertex Group field the name of one of the mesh's or lattice's 
vertex groups, then the constraint will use the median point of this vertex group as target. 
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Similarly, if you type in the OB field an armature name, a second Bone field appears just below. If you enter in it the name of one of the 
armature's bones, then the constraint will use this bone's root as target. In some constraints, when you use a bone as target, another 
Head/Tail numeric field will also appear, that allows you to select where along the bone the target point will lay, from root (0.0) to tip 
(1.0) (remember that currently, in Blender Ul, bones' roots are called "heads", and bones' tips, "tails"...). 



= Prostor (Space) omezovace 



For many constraints you can choose in which space it is evaluated/applied. In the Space drop-down lists, the right side one is the 
space that the owner is evaluated in (Owner Space). When such a constraint uses a target, you can also choose in which space the 
target is evaluated (Target Space). The Target Space drop-down list is on the left side. Both lists have the same options, depending 
on whether the element (owner or target) is a regular object, or a bone: 

Local Space 

The object's properties are evaluated in its own local space, i.e. based on its rest position (without taking into account its 
parents' transformations in its chain, or its armature object's transformation). 

Local With Parent (bones only) 

The bone properties are evaluated in its own local space, including the transformations due to a possible parent relationship 
(i.e. due to the chain's transformations above the bone). 

Pose Space (bones only) 

The bone properties are evaluated in the armature object local space (i.e. independently from the armature transformations in 
Object mode). Hence, if the armature object has null transformations, Pose Space will have the same effect as World Space... 

Local (Without Parent) Space (objects only) 

The object properties are evaluated in its own local space, wthout the transformations due to a possible parent relationship. 

World Space (default setting) 

Here the object's or bone's properties are evaluated in the global coordinate system. This is the easiest to understand and most 
natural behavior, as it always uses the "visual" transform properties (i.e. as you see them in the 3D views). 

Understanding the Constraint Space effects is not really easy (unless you are a geometry genius...). The best thing to do is to 
experiment with their different combinations, using e.g. two empties (as they materialize clearly their axes), and a Copy Rotation 
constraint (as rotations are the most demonstrative transformations, to visualize the various spaces specificities...). 



Vliv (Influence) 



Influence. 1.000 



Influence 



At the bottom of nearly all constraints, you have the Influence slider, which controls the influence of the constraint on its owner. As you 
might expect, 0.0 means that the constraint has no effect, and 1 .0 means that the constraint has full effect. Using in-between values, 
you can have several constraints all working together on the same owner's properties. Note that if a constraint has a full influence on a 
given property, all other constraints above in the stack working on that same property will have no effect at all. 

But the best thing with influence is that you can animate it with an Fcurve - see the constraints page of the animation chapter for more 
details about this. 
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Zasobnik omezovacu 
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Pfiklad zasobnika omezovacu 

Omezovace jsou zpracovavany zhora dolu jak je patrne v panelu Constraints. 

1 . Jako prvni v uvedenem pfikladu (A constraint stack example) je zpracovano umisteni osvetleni (kopirovana na objekt vlastnika). 

2. Omezeni kopie rotace je ignorovano (cerveny nazev, viz nize). 

3. Je vyhodnoceno dalsi dcefinne omezeni Child Of, coz je redukce. 

4. Nakonec je velikost krychle omezena hodnotou mefitka Limit Scale. 

A takje velikost krychle fizena cilem jako prvni Child Of omezeni, a to uvnitf limitnich hodnot danych dalsim omezovacem Limit 
Scale constraint... Pofadije velice dulezite! 



Jednotlive omezovace je mozne v zasobniku posouvat nahoru a dolu pomoci malych sipek v prave casti listy kazdeho omezovace. 



Pfidani/ostraneni omezovace 



Pfidani omezovace je mozne pomoci panelu Constraints, a to kliknutim na tlacitko Add Constraint. V menu je vypsan seznam 
dostupnych omzovacu pro prave aktivni objekt (nebo kost - bone v mopozicnim (pose) modelovacicm rezimu (ve kterem jsou take 
omezeni zobrazeny v menu omezovace kosti). Novy omezovac je pfidan vzdy nakonec (tedy na vrchol) zasobniku. 

You can also, in a 3D view, either: 

• Select only the future owner, hit Ctrl - ShiftC, and in the Add Constraint to New Empty Object menu that pops up, select the 
constraint you want to add. If the chosen constraint needs it, a new Empty object will be automatically added as target, 
positioned at the owner's center, and with null rotation. 

• Select first the future target, and then the future owner, hit Ctrl • ShiftC, and in the Add Constraint to Active Object (or Add 
Constraint to Active Bone) menu that pops up, select the constraint you want to add. If the chosen constraint needs it, the other 
selected object/bone will be used as target. 

Note that these pop-up menus do not display all the available constraints. 

To remove a constraint, click on the "X" button of the header of the constraint you want to delete, in the Constraints panel. You can also 
remove all constraints from the selected object(s), using the Object » Constraints » Clear Object Constraints (or Pose » Constraints » 
Clear Pose Constraints. . . or hit CtrlAltC). 
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Omezovac kopirovani umisteni 
Popis 

Omezovac Kopie umisteni (Copy Location) umoznuje jeho vlastnikovi mit stejne umisteni jako jeho cil. 

■ 

Note that if you use such a constraint on a connected bone, it will have no effect, as it is the parent's tip which controls the position of 
your owner bone's root. 

Volby 



Locati Copy Location 



Target: 






[ Q Target 


object 


Gf 


Gf 


a 


._, Invert 


■ Invert 


■ Invert 


■ Offset 






Space: 


World Space i 


<*> QE5B 







Influence: 1.000 



Panel kopie umisteni 
Target 

This constraint uses one target, and is not functional (red state) when it has none. 
Bone 

If Target is an Armature, a new field is displayed offering the optional choice to set an individual bone as Target. 
Head/Tail 

If a Bone is set as Target, a new field is displayed offering the optional choice of where along this bone the target 
point lies. 

Vertex Group 

If Target is a Mesh, a new field is displayed offering the optional choice to set a Vertex Group as target. 

X, Y,Z 

Tyto talcitka urcuji, podle kterych smeru (os) omezovac pusobi. Implicitne podle vsech tfi smeru. 
Invert 

The Invert buttons invert their respective preceding coordinates. 

Offset 

When enabled, this control allows the owner to be translated (using its current transform properties), relative to its target's 
position. 

Space 

This constraint allows you to choose in which space to evaluate its owner's and target's transform properties. 
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Omezovac kopie rotace 

Omezovac kopie rotace potlacuje moznost svevolne otaceni objektu a nuti jej otacet se podle cile. 
Volby 



C Copy Rotati Copy Rotation 



Target: I _>JTarget object 



Zt o & 

Q Invert B Invert Invert 



5 



■ Offset 

Space: ^JJ^^^B 

( Influence: 1.000 3[ 



Panel Copy Rotation 
Cil - Target 

Tento omezovac vyuziva jeden cil je nefunkeni (cervene), pokud neni cil zvolen. 
Kost - Bone 

Pokud Target je Armaturou, nove zobrazene pole nabizi moznost volitelneho nastaveni individualni kosti jako cile. 
Hlava/ocas - Head/Tail 

Pokud je kost Bone nastavena jako cil Target, je nove pole zobrazeno s nabidkou volby nastaveni ve kterem leze 
celovy bod poldel smeru kosti. 

Vertex Group 

Pokud je Target siti Mesh, nove pole se zobrazi s nabidkou volitelne monosti vybrat skupinu Vertex Group jako cil. 

X, Y,Z 

Tyto tlacitka urcuji, ktere osy budou soucasti omezeni. Implicitne jsou nastaveny vsechny tfi. 
Invert 

Tlacitko inverze Invert obraci jejich hodnoty rotace. 
Posuv - Offset 

Pokud je nastaveno, tato kontrola umoznuje jeho nositeli byti rotovan (za pouzitijeho beznych transformacnich vlastnosti), 
relativne k orientaci jeho cile. 

Prostor - Space 

Toto omezeni dava modelafi moznost zvolit ve kterem prostoru se bude omezovac vyhodnocovat. 
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akce (actions) == akce == ;when? animujici objekty a vlastnosti v Blender akce zaznam a obsahuje data 

File:K animation actions 

data3.png 

actions. 

;so? kdyz vy animovat objekt skrze menici se jeho umisteni s klicove snimky animace je ulozen k akce ;kazdy vlastnost ma kanal ktery 

to je nahrane k pro pfiklad je nahrane k kanal ray umisteni kazdy kanal ma f-kfivka s sata z klicove snimky 

File:K animation actions 

keyframes, pnq 

graph editor kazdy kanal 

ma f-krivka ktery jsou 

hladky linky klicove snimky 

jsou fidici points. 

;actions : zaznam a obsahuje animace data ;groups : jsou skupiny z kanaly ;channels : zaznam vlastnosti ;f-curves : vytvofit klicove 

snimky hladky s interpolovany ;keyframes : jsou pouzito k sata hodnoty z vlastnosti 

File:K animation actions 

create.png 

actions. 

kdyz vy prvni animovat objekt skrze pfidavat klicove snimky Blender vytvafi action? k zaznam data novy akce muze bude vytvofen a vy 

muze pouzit a zmena akce v vykres - akce editor nebo nla? editor kdyz vy jsou pouziti nasobne akce pro stejny objekt stisk f? tlacitko 

pro kazdy unlinked? action? toto bude dat akce fake? user? a bude zamezit Blender z smazani akce k smazat pfedchozi a vytvofeni 

novy prazdny akce odlinkovat akce skrze skisknutim x? tlacitko pak pfidat nektery novy klicove snimky k vytvofeni novy akce Blender 

nebude ulozit unlinked? akce k ponechat pfedchozi a vytvofeni novy prazdny akce stisk f? pak odlinkovat skrze skisknutim x? tlacitko 

pak pfidat nektery novy klicove snimky k vytvofeni novy akce k ponechat pfedchozi a duplikovany akce stisk f? pak stisk +? tlacitko 

;you? muze zapeci akce skrze vybira objekt skisknutim prostor sloupek pak psani 'bake? action'? pak skisknutim 'bake? action'? 

operator toto bude zapeci animace k novy akce pro vice info viz Python 2.69.1 zapeci action 

== kanaly == 

File:Doc animation driver 

fcurve.png 

graph editor:? kanal f- 
curve. 

kanaly pouzit cas k fidici hodnoty z vlastnosti pouziti f-kfivka s klicove snimky kanal cte cas ramec a sady hodnota z vlastnost tak z toto 

pfiklad kdyz cas ramec je 2.0 vlastnost bude bude 0.5 nejvice nastaveni pro f-kfivka jsou najit v graf editor 

== zakladni animace == ;here? jsou nektery cesty k animovat objekty skrze pfidavat klicove snimky k kanaly ;these? metody muze 

bude pouzito na rozdily objekty jako armatura kosti v poza rezim === vlozit klicove snimky === 

File:Doc kia cubeOO.png 

add klicove snimky k 

cube. 

File:Doc kia cubeOI .png 
keyframes v timeline. 

casova osa editor pfesun zeleny ramec kurzor k 0 skrze skisknutim nebo drzici LMB D ;with? sit' objekt vybrany v objekt rezim a 
ramec sata v casova osa v 3d pohled nastroje stisk 'insert? klicove snimky tlacitko nebo stisk I v 3d pohled k pfinaset nahoru 'insert? 
klicove snimky menu ;select? 'location'? toto bude zaznam umisteni z sit' objekt na ramec casova osa kurzor je sata ;the? prvni cas vy 
delat toto toto bude pfidat akce k objekt s umisteni skupina ray y z kanaly a toto bude pfidat klicove snimky k kazdy kanal ;set? casova 
osa kurzor k rozdily ramec pfesun sit' objekt pak vlozit jiny klicove snimky ;this? bude nyni pfidat jiny sata z klicove snimky k umisteni 
kanaly ;the? klicove snimky jsou zobrazen v zluta na casova osa pfesun casova osa kurzor k test animace === klicovani sady === 
File:Doc kia cube02.png 
timeline klicovani sets. 

;keying? sady jsou sata z klicove snimky kanaly v jeden oni jsou delaji k zaznam nasobne vlastnosti v stejny cas tarn jsou nektery built? 
v klicovani sady 'locrotscale'? a take custom? klicovani sady ;use? klicovani sata menu v casova osa editor k vybrat klicovani sata nyni 
kdyz vy vlozit klicove snimky Blender bude pfidat klicove snimky k vse kanaly v vybrany klicovani sata ;see? timeline pro vice info ;see? 
keying sets pro vice info === auto klicove snimky === 
File:Doc kia cube03.png 
timeline auto keyframe. 

;auto? klicove snimky je cerveny zaznam tlacitko ;auto? klicove snimky pfidava klicove snimky automaticky k sata ramec po nastaveni 
novy hodnota pro vlastnost ;see? timeline pro vice info === vlastnosti === 
File:Doc kia cube04.pnq 
keyframe properties. 

;keyframes? muze bude pouzito k animovat mnoho z vlastnosti v Blender ;to? pfidat klicove snimky k vlastnost na ui RMB 3 vlastnost 
pak vybrat vlozit samotny klicove snimky nebo vlozit klicove snimky ;insert? klicove snimky bude pfidat klicove snimky k sata z 
vlastnosti === klavesnice === ;the? klavesnice muze take bude pouzito k pfidat klicove snimky :l:? vlozit klicove snimky k sata ramec 
:Alt+i:? odstranit klicove snimky z sata ramec :Alt+shift+i:? odstranit vse klicove snimky z ui vlastnost == viz take == .? == links? == .? 
'? 
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ovladace (drivers) == drivers? == 
File:Doc animation driver 
fcurve.pnq 

graph editor:? driver? 
example. 

drivers? muze pouzit vlastnosti numbers? transformace a skripty k fidici hodnotyz vlastnosti pouzitif-kfivka driver? cte hodnota z 
driver? hodnota a sady hodnota z vybrany vlastnost to bylo pfidan k tak ztoto pfiklad kdyz driver? hodnota je 2.0 vlastnost bude bude 
0.5 driver? hodnota je urcuje skrze driver? variables? nebo scripted? expression? nejvice nastaveni pro drivers? f-curves jsou najit v 
graph editor 

== pfidavat drivers? == ;to? pridat driver? k vlastnost najit vlastnost vy chce k pfidat driver? k Template:Shortcut/mouse na vlastnost a 
vybrat jeden z nasledujici options:? ;add? drivers :this? bude pridat drivers? k sata z properies? related? k vybrany jeden :for? pfiklad 
to bude pridat drivers? k ray y a z pro rotace ;add? samotny driver :this? bude pridat samotny driver? k vybrany vlastnost 
File:Doc add driver2.pnq 
add samotny driver. 
== drivers? panel == 
File:Doc animation panel 
drivers.png 

graph editor:? drivers:? 
drivers? panel. 

;this? panel je pro nastaveni nahoru driver? variables? nebo scripted? expression? ktery urcuje hodnota z driver? hodnota ==== 

driver? nastaveni ==== ;update? dependencies:? toto bude force? update? pro driver? hodnota dependencies? ;remove? driver:? 

removes? driver? zobjekt ;type:? typ zvypocty k pouzit na driver? variables? :;average? value:? uzivaji average? hodnota :;sum? 

values:? uzivaji sum? :;scripted? expression:? uzivaji scripted? expression? viz expr? ::;this? option? does? ne pouzit variables? ale 

oni muze bude pfidan k scripted? expression? :;minimum? value:? uzivaji lowest? hodnota :;maximum? value:? uzivaji highest? 

hodnota ;expr:? scripted? expression? :here? vy muze pfidat realny numbers? math? operator math? funkce Python vlastnosti driver? 

funkce :see? driver? expression? ntze pro nektery pfiklady ;show? debug? info:? ukazuje driver? hodnota :;the? current? hodnota z 

variables? nebo scripted? expression? ;add? variable:? pfidava novy driver? variable? 

File:Doc animation driver 

single property.pnq 

setup z samotny property. 

File:Doc animation driver 

transform channe!2.pnq 

transform kanal setup. 

File:Doc animation driver 

distance.pnq 

distance setup. 

==== driver? variables? ==== ;name:? jmeno k pouzit pro scripted? expressions/functions? :; ne spaces? nebo dots? jsou allowed? a 
musi start s letter? ;variable? type:? typ z variable? k pouzit :;{{literal|single? vlastnost pouzit hodnota z nektery rna? vlastnost ::;for? 
pfiklad ambient? stinovany color? z materialy ::;first? vybrat typ z id-block? pak id? z id-block? pak kopie a paste? rna? vlastnost 
(ctrl+v)? ::;id-type:? id-block? typ pfiklad key? obrazek objekt materialy ::;id:? id? z id-block? typ pfiklad materialy ::;rna? path:? rna? 
id? jmeno z propery? pfiklad 'ambient'? z materialy stinovany :;transform? channel:? pouzit jeden ztransorm? kanaly z objekt nebo 
bone? ::;id:? id? z objekt pfiklad krychle armatura kamera ::;bone:? id? z armatura bone? pfiklad bone? bone. 002? arma.r? :::;? toto 
option? je pro armatura ::;type:? pfiklad ray umisteni ray rotace ray scale? ::;space:? world? prostor transformace prostor local? 
prostor :;{{literal|rotational? rozdily pouzit rotace rozdily mezi dva objekty nebo kosti :;distance:? pouzit distance? mezi dva objekty 
nebo kosti ;value:? ukazuje hodnota z variable? 

== pfiklady == === driver? expression? === zde jsou nektery pfiklady pouziti scripted? expression? expr? k sata driver? hodnota 
File:Doc animation driver 
object rotation.pnq 
object rotation. 

==== orbit? point? ==== zde dva drivers? mit been? pfidan k krychle ray umisteni a y umisteni scripted? expressions? jsou byt pouzito 
k sata objekt umisteni ;x? umisteni expr:? 0+(sin(frame/8)*4)? ::? (frame/8):? je current? ramec z animace divided? skrze 8 k slow? 
orbit? down? ::? (sin(? )*4):? toto returns? sine? z (frame/8)? pak multiplies? skrze 4 pro bigger? circle? ::? 0+:? je pouzito k fidici ray 
umisteni offset? z orbit? ;y? umisteni expr:? 0+(cos(frame/8)*4)? ::? (frame/8):? je current? ramec z animace divided? skrze 8 k 
slow? orbit? down? ::? (cos(? )*4):? toto returns? cosine? z (frame/8)? pak multiplies? skrze 4 pro bigger? circle? ::? 0+:? je pouzito 
k fid iciy umisteni offset? z orbit? frame? je stejnyjako bpy.context.scene.frame_current? ==== driver? namespace? ==== ;there? je 
seznam z built? v driver? funkce a vlastnosti ;these? muze bude zobrazen skrze Python console? <source? lang=python»»? 

bpy.app.driver_namespace['? builtins '] doc '] loader '] name '] package '] acos'] acosh'] asin'] asinh'] atan'] 

atan2'] atanh'] bpy 1 ] ceil'] copysign'] cos'] cosh'] ..</source>? ;this? script? bude pfidat funkce k driver? namespace? ktery muze pak 
bude pouzito v expression? driverfunc(frame)? <source? lang=python>import? bpy? def? driverfunc(val):? return? val? * val? #? 
return? val? squared? bpy.app.driver_namespace['driverfunc'] = driverfunc? #? pfidat funkce k driver_namespace</source>? === tvar 
key? driver? === ;this? pfiklad je tvar key? driver? driver? bylo pfidan k tvar key? hodnota 
shape key? driver? kliknuti k enlarge. 

;this? pfiklad uzivaji armatura bone? 'b'? z rotace k fidici hodnota z tvar key? ;the? bone? rotace rezim je sata k xyz euler? ;the? driver? 
f-kfivka je mapovanyjako tak :bone? z rotace 0.0(0.0): tvar key? hodnota 0.0 :bone? z rotace -2.09(-120.0): tvar key? hodnota 1 .0 
;this? kind? z driver? muze take bude setup? s variable? typ rotace rozdily ;see? shape keys pro vice info == viz take == *animation 
* graph? editor *f-curves *extendinq? Blenders python == links? == * python a jeho documentation *functions.wolfram.com '? 
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Klicove sady (Keying Sets 




Casova osa klicovych sad. 



Klicove sady jsou kolekce vlastnosti. Jsou vyuzity v klicovani vice vlastnosti ve stejnem okamziku, obvykle stiskem klavesy I v pohledu 
3D. 

Nektere sady jsou pfipravene, nazyvane Absolutni sady klicu. 

Pro pouziti klicovych sad zvolte Active Keying Setv Timeline Header , nebo v panelue Keying Set Panel, anebo stisknete CtrlAltf 
Shiftl v pohledu 3D. 

Panel klicovych sad 

Timto panelem se da pfidat, vybrat, spravovat absolutni Absolute Keying Sets. 




Export to File 



Kcylur-M-j i. tin y. 



Only Needed 
Visual Keying 
XTZ-RGB Colors 



Properties > Scene > Keying Set Panel. 

Jmeno - Keying Set Name 

Aktivni klicova sada je zvyraznena modfe, LMB c X2 pro pfejmenovani. 



Pfida novou (prazdnou) klicovou sadu do aktivni see ny. 



Odstrani aktivni klicovou sadu. 

Vlastnosti klicovych sad - properties 

Description - popis 

Strucny popis vyznamu klicove sady. 

Export do souboru 

Export klicove sady do skriptu Pythonu File.py. 

Pro pfecteni klicove sady ze souboru File.py otevrte a sust'te File.py v textovem editoru. 
Nastavenl klicovani 

Tyto volby fidi vsechny vlastnosti klicove sady. 

Poznamka: stejne nastaveni je v uzivatelskych volbach User Preferences, ktere prebiji tato nastavenl pokud je tato volba 
pololena. 

Pouze potfebne - Only Needed 

Vklada pouze klicovani tarn, kde je nutne v relevanci se kfivkami typu F-curve. 
Vizualni klicovini 

Vklada klicovani na zaklade vizualni transformace. 
XYZ=RGB Colors 

For new F-Curves, set the colors to RGB for the property set, Location XYZ for example. 
Panel aktivni klicove sady 

Tento panel je urcen pro pridani vlastnosti aktivni klicove sady. 
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CJ location 


J rotaooneuler 




Q dlffuse_color 




3 specular_color 









i Path: 
ray Target 



locution 



Keyframlng Settings: 



XYZ= RGB Colors 



Ma [ color group 

Properties > Scene > Active Keying Set Panel. 



▼ V «* Cube 



CubeAction.002 
^7 Z- color group 
Q * Location 
© Y Location 
Q Z Location 
Q X Euler Rotation 
I Y Euler Rotation 
Z Euler Rotation 
Q) Material 
- color group 






R Diffuse Color 


Q 




G Diffuse Color 


Q 




B Diffuse Color 


Q 




R Specular Color 


cj 




G Specular Color 


c] 


□ 


B Specular Color 





Properties > Graph Editor 
> Channels, Named 
Group. 

Paths - cesty 

A collection of Paths each with a Data Path to a property to add to the active Keying Set. 
The active Path is highlighted in blue. 



Add new empty path to active Keying Set. 



Remove active path from the active Keying Set. 
Active Path properties 
ID-Block 

Set the ID-Type + Object ID Data Path for the property. 
Data Path 

Set the rest of the Data Path for the property. 
Array Target 

Use All Items from the Data Path or select the array index for a specific property. 

F-Curve Grouping 

This controls what Group to add the Channelsto. 
Keying Set Name, None, Named Group. 

Keyframing Settings 

These options control individual properties in the Keying Set. 

Only Needed 

Only insert keyframes where they're needed in the relevant F-Curves. 
Visual Keying 

Insert keyframes based on the visual transformation. 
XYZ=RGB Colors 

For new F-Curves, set the colors to RGB for the property set, Location XYZ for example. 
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Pridavani vlastnosti 

Some ways to add properties to keying sets. 

RMB "the property in the User Interface, then select Add Single to Keying SetorAddAII to Keying Set. This will add the properties 
to the active keying set, or to a new keying set if none exist. 

Hover the mouse over the properties, then press K, to add Add All to Keying Set. 

Viz take 

• Timeline Header - V Keyframe Control 
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Casova osa (Timeline) 

Okno casove osyje znaceno ikonou hodin. Jeeho umisteni je pfednastavene ve spodni casti pracovni plochy. 

Okno casove osy nenive skutecnosti "editor", ale vicemene informacniokno s omezenymi moznostmi iiprav.. 

Zde je videt pfehled, vjakem casovem okamziku se nachazi cela scena, kolik ramecku je za sekundu, kde se nachazi klicove snimky 
prave aktivniho objektu, jakyje pocatecnia koncovy ramecek animace, a tak podobne... 

Stejn jako na videozarizeniVTR jsouzde ovladaci prvky pfehrat animaci, pozastavit, zmenit aktualni ramecek, rolovat vcase mezi 
ramecky (VTR je zkratkou pro Video Tape Recorde, klasicky "videopfehravac" z dob na pfelomu tisicileti). 

Prvky casove osy 

Aktualni snimek 

The current frame is materialized by the thick green vertical line (the so-called "time cursor", in Timeline wndow, it is at frame 100). 
You can move it by clicking LMB B anywhere in the window, and you can even scroll forth and back the animation by clicking and 
dragging with this same mouse button. The actual frame number (or second value) is drawn near the pointer when you click or drag 
the time cursor - and obviously, it is always in the "current frame" numeric field of the header . 

Klicove snimky 

Some keyframes of the active object (or active Doc:2.5/Manual/Animation/Keyframes . etc.) are materialized by vertical colored lines 
at the frame they occur. I think only three different Ipo types are drawn this way: 

• zluta 

Non-action Object keys (location, rotation, etc.) 

• oranzova 

Material keys (diffuse/specular/mirror colors, etc.) 

• temne azurova 

keys forming actions (always pose of armature's bones, but also possibly objects' and shapes' Ipos) 

Note 

Some Ipo type keys aren't materialized at all (e.g. Texture or Constraint ones). 

In (Timeline wndovJi , we have two "object" keyframes (frames 10 and 150), one "material" keyframe (frame 40) : and no "action" 
keyframe. 

Znacky (Markers) 

Markers are materialized as small triangles, with their name near them. 
Barevne onzaceni znamenaji: 

• bila linka line, cerny text, nevybrane znacky 

• zluta linka, bily text: vybrane znacky 

Nastaveni pohledu 



Okno casove osy. 



1 






mmm 
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View Frame Playback , Pij Start 1 | End 2 
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Zobrazeni snimku. 
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Zobrazeni sekund. 

Toto okno je jednorozmerne - podel horizontals osy pfedstavuje pouze cas ve scene. Podobnem, jakou jsou snimky zakladni 
jednotkou casu v Blenderu, casova osa zobrazuje ve vychozim nastaveni cisla snimku. 

Animacni rozsah je zvyraznen svetle sedou oblasti (vokne casove osy od snimku 1 do snimku 200). 

Toto okno ma vlastnosti jakekoli jine oblasti v Blenderu: je mozne jej posouvat MMB (5, klik-a-tahnout (pouze doleva/doprava), 
zvetsovat a zmensovat Ctrl MMB ffl nebo koleckem Wheel 0, atp. 
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Menu pohled 

Upravy 

Menu ramecku 

Pfehrat 

Menu prehravani 
Header Controls 
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Klicove snimky (Keyframes) 

Klicove snimky jsou zakladem animace. Definuji hodnotu dat v urcitem case. 

Je zfejme, ze pokud je neco "animovane", tak se meni v case. Animace objektu v Blenderu znamena zmenu mnoha parametru sceny. 
Od polony jednotlivych pfedmetu, azpo jejich geometricke a fyzikalni vlastnosti, tj. napfiklad rychlost, tvar, barva, osvetleni. 

Zakladnijednotkou pro animaci v Blenderu je "ramecek", nebo okenko (frame). Ten ma vyznam zobrazenijednoho obrazu po urcitou 
dobu projekce, kdy samozfejme zavisi na frekvenci snimku (frame rate), tedy v pfipade 25 snimku za sekundu trva jeden ramecek 40 
milisekund. 

Tak, jako je animace tvofena postupnymi zmenami parametru, obvykle nejsou vlastnosti objektu meneny rucne styem "ramecek po 
ramecku" jako tomu byva u tvorby animovanych filmu pomocifotokamery a figurek. Vyhodyjsou zfejme: 

• zabralo by to cely vek animatora! 

• bylo by velice obtizne vystihnout pfesne pohybove charaketristiy objektu vcase, plynule, nebo menici se pohyby a pod. 

Proto se animace v Blenderu da ponekud pfesneji vystihnout pojmem interpolace, coz matematicke vkladani a nalezeni pfiblizne 
hodnotyfunkce vdanem intervalu. 

Tedy Blender je zalozen na jednoduche myslence definovat nekolik "kontrolnich bodu" nazyvanych "kicove snimky", mezi nimizse na 
casove ose vyskytuje vice "okenek". 

Mezi temito klicovymi snimky jsou hodnoty parametru sceny dopocitavany Blenderem. Tak ma animator znacne zjednodusenou praci, 
nebot' pouze definuje klicove snimky a typ prubehu hodnot mezi nimi. Tento dokument krivky muze byt upravovan pomoci Editor grafu . 



■i 

2 I 



0 5 10 IS 20 25 

Pfiklad interpolace 
Jako pfiklad mejme: 

• kontrolni bod s hodnotou 0 na ramecku 0, 

• dalsi hodnotu 10 na ramecku 25, 

• lineami (pfimkovou) interpolaci, 

potom v ramecku 5 dostavame hodnotu 2. 

Opine stejna situace je pro ramecky mezi: s pouhymi dvema bodyje mozne ziskat hladkou zmenu od 0 do 10 behem 25 ramecku. 
Obvykle pokud pozadujete na snimku 15 mit hodnotu 9, musite pfidat dalsi konstrolni bod nebo klicovy snimek... 

Vytvareni klicovych snimku 

v pohledu 3D 

Klicove snimky jsou nastavovany horkou klavesou I. Nabidkove menu dava nasledujici moznosti: 

• Locati o n - um iste n i 

• Rotation - rotace 

• Scale - mef'rtko 

• LocRot - misto+rot 

• LocScale - misto+mef 

• LocRotScale - misto+rot+mef 

• RotScale - rot+mef 

• Visual Location - vizualni umisteni 

• Visual Rotation - vizualni rotace 

• Visual Scale - vizualni mefitko 

• Delta Location - zmena umisteni 

• Delta Rotation - zmena rotace 

• Delta Scale - zmena mefitka 

v panelu vlastnosti 

Je mozne pfidat klicovy snimek pro vetsitu modifikovatelnych atributu. Toto je mozne podrzenim daneho parametru a stiskem 
pozadavku vzniku klice horkou klavesou: 

• I. Pole je zazluceno a indikuje, ze ramec byl nastaven. 

• Alt+i. Vymazani aktualniho ramce. 

• Alt+shift+i. Vymazani vsech ramcu v tomto kanalu (tj. tykajici se tohoto parametru). 

• RMB ^ na atributu a vyberte vlozeni Insert Keyframes, nebo Insert Single Keyframe pro zpracovani vektorovych atributu. 
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v animacmm editoru 

Je mozne pfidate klicovy snimek v kanalech, kde jiz existuji klicove snimky mnohymi zpusoby popsanymi na techto strankach: 

• Timeline - casova osa 

• Graph Editor - editor qrafu 

• Dope Sheet - ukolnik 

Pozn. Anglicky pojem "dope-sheet" ma cesky ekvivalent "list s pokyny". Pravdepodobne nejvhodnejsi a nejsrozumitelnejsi pojem pro 
pfeklad je "ukolnik". 

Upravy klicovych snimku 

Existuje mnoho zpusobu uprav klicovych snimku. Vesmes jsou popsany v uvedenych dokumentech vyse. 
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Uvod do fyzikalni simulace 

Tato kapitola popisuje ruzne efektycasto pouzivane pfi simulaci skutecnychfyzikalnichjevu pro zobrazeni objektu jako jsou: 

• kouf 

• dest' 

• mlha 

• latka 

• voda 

• rosol 

Casticove systemy mohou byt vyuzity k simulaci mnoha objektu jako jsou napfiklad vlasy, trava, kouf, atp. 

Vlasy jsou jednou z podmnozin casticovych systemu a mohou byt uzity pro vlaknovite objektyjako trava, kozesina a podobne. 

Mekka telesa - Soft Bodies jsou uzitecna vsude tarn, kde dochazi k jevum deformace, svazani, reakce na vnejsi silyjako gravitace, 
nebo kde dochazi ke kolizim s dalsimi objekty. Mohou byt pouzity pro kuze, gumu a dokonce obleceni, pfestoze pro 'oblekanf 
obsahuje Blender velice specifickou simulaci obleceni . 

Pevna telesa - Rigid Bodies mohou simulovat dynamiku objektu, ktere jsou skutecne pevne. 
Kapaliny - Fluids zahrnuji simulaci kapalin a plynu vcetne napfiklad koufe . 
Silova pole - Force Fields maji vliv na dalsi okolni chovani simulaci. 

Gravitace 

Gravitace patfi mezi globalni nastaveni ktera ma stejny iicinek na vsechny fyzikalni systemy ve scene. Obecne ma nastavenou hodnotu 
-9.81 0 smerem v ose Z, coz je skutecna hodnota gravitace na zemskem povrchu (fyzikalni znacka gravitace je Literal|g a jednotka 
[mxs" 2 ]). Snizenim teto hodnoty je rnozne docilit pohybu v mensim tihovem poli (napfiklad Mesice). Samosebou hodnota 0 reprezentuje 
stav beztize. 

Tihove zrychleni dosahuje po cele Zemi temef stejne hodnoty. Na severnim, ci jiznim polu ma hodnotu g = 9,832 mxs" 2 , na rovniku g = 
9,780 mxs" 2 . Pro precizni vypocty Praha, nebo Boston ma hodnotu 9,81373. Pro renderovani seen z Mesice je vhodne pocitat s jeho 
tihovym zrychlenim, 6 krat mensim nezli zemskem (1,622 mxs" 2 ). Popularnia pravdepodobne neosidlena planeta Mars ma g = 3,69. 

Zmenu nastaveni velikosti gravitace je mozne zmenit v zalozce Tihove pole - Field Weights. 
Pro nezletile 

Pro Maxe a skolaky, ktefijeste nemeli ve skole fyzikuje vhodne podotknout, ze cim vyssig, tim vetsi gravitace. Nulove g (stav beztize) 
zvladne jen Sandra Bullockova ve filmu Gravity. Pfetizeni 6g stihaci letci pri prudkych otackach stroju atp...) 
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Silova pole 

Force Fields offer a way to add extra movement to dynamic systems. Particles , Soft Bodies . Rigid Bodies and Cloth objects can all 
be affected by forces fields. Force Fields automatically affect everything. To remove a simulation or particle system from their 
influence, simply turn down the influence of that type of Force Field in its Field Weights panel. 

• Vsechny typy objektu a castic mohou tvofit silova pole, ?but only curve object can ?bear Curve Guides pole. 

• Silova pole mohou bytgenerovanycasticemi. Viz Fyzika castic 

• Objekty potfebuji sdilet alespon jednu spolecnou vrstvu pro to, aby byl jev patrny. 

Je mozne omezit efekt na castice na skupinu objektu. Vice na strance Fyzika castic . 
Vytvofeni siloveho pole 

Mod: Object Mode 

Panel: Object kontext — > Physics-fyzika podkontext — ► Fields-pole 
Klavesova zkratka: F7 

Pro vytvofeni jednoducheho siloveho pole vyberte Add » Force Field a vyberte pozadovany typ pole. Tato metoda vytvofi objekt Empty 
(prazdne) s pfipojenym silovym polem. 

Pro vytvofeni siloveho pole z existujiciho objektu musite vybrat objekt a zmenit jeho fyzikalni podkontext. Vyberte typ pole v menu 
Fields. 

Pole maji mnoho nastavenia bezne se daji vysvetlit na sferickem (Spherical) poli. 
Note 

After changing the fields (Fields panel) or deflection (Collision panel) settings, you have to recalculate the particle, softbody or cloth 
system (Free Cache), this is not done automatically. You can clear the cache for all selected objects with CtrIB — > Free cache 
selected. 

Particles react to all kind of Force Fields, Soft Bodies only to Spherical/Wind/Vortex (they react on Harmonic fields but not in a useful 
way). 



Common Field Settings 

Most Fields have the same settings, even though they act very differently. Settings unique to a field type are described below. Curve 
Guide and Texture Fields have very different options. 

Shape 

The field is either a Point, with omnidirectional influence, or a Plane, constant in the XY-plane, changes only in Z direction. 
Strength 

The strength of the field effect. This can be positive or negative to change the direction that the force operates in. A force field's 
strength is scaled with the force object's scale, allowing you to scale up and down scene, keeping the same effects. 

Flow 

Convert effector force into air flow velocity. 

Noise 

Adds noise to the strength of the force. 

Seed 

Changes the seed of the random noise. 
Effect Point 

You can toggle the field's effect on particle Location and Rotation 

Collision Absorption 

Force gets absorbed by collision objects. 

Falloff 

Here you can specify the shape of the force field (if the Fall-off Power is greater than 0). 
Sphere 

Falloff is uniform in all directions, as in a sphere. 

Tube 

Fall off results in a tube shaped force field. 

The Field's Radial falloff can be adjusted, as well as the Minimum and Maximum distances of the field. 

Cone 

Fall off results in a cone shaped force field. Additional options are the same as those of Tube options. 
Z Direction 

Fall-off can be set to apply only in the direction of the positive Z Axis, negative Z Axis, or both. 
Power (Power) 

How the power of the force field changes with the distance from the force field. If r is the distance from the center of the object, 
the force changes with i/r Power . A Fall-off of 2 changes the force field with i/r 2 , which is the falloff of gravitational pull. 
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Max Distance - maximalni vzdalenost 

Makes the force field only take effect within a specified maximum radius (shown by an additional circle around the object). 
Min Distance 

The distance from the object center, up to where the force field is effective with full strength. If you have a Fall-off of 0 this 
parameter does nothing, because the field is effective with full strength up to Max Dist (or the infinity). Shown by an additional 
circle around the object. 

Typy poll 

silove 

The Force field is the simplest of the fields. It gives a constant force towards (positive strength) or away from (negative strength) the 
object's center. Newtonian particles are attracted to a field with negative strength, and are blown away from a field with positive 
strength. 

For Boids a field with positive strength can be used as a Goal, a field with negative strength can be used as Predator. Whether Boids 
seek or fly goals/predators depends on the Physics settings of the Boids. 




Image 2b: 
Spherical field 
indicator. 



vitr 




Image 3a: 
Wind field 
indicator. 



Wind gives a constant force in a single direction, along the force object's local Z axis. The strength of the force is visualized by the 
spacing of the circles shown. 



virove 




Image 3b: 
Vortex field 
indicator. 



Vortex fields give a spiraling force that twists the direction of points around the force object's local Z axis. This can be useful for 
making a swirling sink, or tornado, or kinks in particle hair. 

magneticke 

This field depends on the speed of the particles. It simulates the force of magnetism on magnetized objects, 
harmonicke 

The source of the force field is the zero point of a harmonic oscillator (spring, pendulum). If you set the Damping parameter to 1, the 
movement is stopped in the moment the object is reached. This force field is really special if you assign it to particles. 

Rest Length 

Controls the rest length of the harmonic force. 
Multiple Springs 

Causes every point to be affected by multiple springs. 

Normally every particle of the field system influences every particle of the target system. Not with Harmonic! Here every target particle 
is assigned to a field particle. So particles will move to the place of other particles, thus forming shapes. Tutorial: Particles forming 
Shapes . 

naboj 
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It is similar to spherical field except it changes behavior (attract/repulse) based on the effected particles charge field 
(negative/positive), like real particles with a charge. This mean this field has only effect on particles that have also a Charge field (else, 
they have no "charge", and hence are unaffected)! 

Lennard-Jonesovo 

Toto pole je velice kratkodosahove a dosahuje jak odpudive pro mens! vzdalenosti, tak odpudivych charakteristik pro vzdalenosti 
vetsi. Toto pole ma snahu drzet castice v rovnovazne vzdalenosti (equilibrium distance) jedna od druhe. Obvykle se tyto sily kombinuji 
se sflydane rozdilnym nabojem. 

Particles can have for example both a charge and a Lennard-Jones potential - which is probably something for the nuclear physicists 
amongst us. 

Pole textur 

You can use a texture force field to create an arbitrarily complicated force field, which force in the 3 directions is color coded. Red is 
coding for the x-axis, green for the y-axis and blue for the z-axis (like the color of the coordinate axes in the 3D window). A value of 0.5 
means no force, a value larger than 0.5 acceleration in negative axis direction (like -Z), a value smaller than 0.5 acceleration in 
positive axis direction (like +Z). 

Texture mode 

This sets the way a force vector is derived from the texture. 
RGB 

Uses the color components directly as the force vector components in the color encoded directions. You need an RGB 
texture for this, e.g. an image or a colorband. So a Blend texture without a colorband would not suffice. 
Gradient 

Calculates the force vector as the 3d-gradient of the intensity (grayscale) of the texture. The gradient vector always points 
to the direction of increasing brightness. 

Curl 

Calculates the force vector from the curl of the 3d-rgb texture (rotation of rgb vectors). This also works only with a color 
texture. It can be used for example to create a nice looking turbulence force with a color clouds texture with perlin noise. 

Nabla 

It is the offset used to calculate the partial derivatives needed for Gradient and Curl texture modes. 
Use Object Coordinates 

Uses the emitter object coordinates (and rotation & scale) as the texture space the particles use. Allows for moving force fields, 
that have their coordinates bound to the location coordinates of an object. 

Root Texture Coordinates 

This is useful for hair as it uses the texture force calculated for the particle root position for all parts of the hair strand. 

2D 

The 2D button disregards the particles z-coordinate and only uses particles x&y as the texture coordinates. 
Remember that only procedural texture are truly 3D. 
Pnklady 

• A single colored texture 0.5/0.0/0.5 creates a force in the direction of the positive y-axis, e.g. hair is orientated to the y-axis. 

• A blend texture with colorband can be used to created a force "plane". E.g. on the left side 0.5/0.5/0.5, on the right side 
1.0/0.5/0.5 you have a force plane perpendicular to XY(i.e. parallel to Z). If you use an object for the coordinates, you can use 
the object to push particles around. 

• An animated wood texture can be used to create a wave like motion. 



Curve Guide 




Image 4a: A Curve Guide field. 



Curve objects can be the source of a Curve Guide field. You can guide particles along a certain path, they don't affect Softbodys. A 
typical scenario would be to move a red blood cell inside a vein, or to animate the particle flow in a motor. You can use Curve Guides 
also to shape certain hair strands - though this may no longer be used as often now because we have the Particle Mode . Since you 
can animate curves as Softbody or any other usual way, you may build very complex animations while keeping great control and 
keeping the simulation time to a minimum. 
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The option Curve Follow does not work for particles. Instead you have to set Angular Velocity (in the Physics panel of the Particle sub- 
context) to Spin and leave the rotation constant (i.e. don't turn on Dynamic). 

Curve Guides affect all particles on the same layer, independently from their distance to the curve. If you have several guides in a 
layer, their fields add up to each other (the way you may have learned it in your physics course). But you can limit their influence radius: 

Minimum Distance 

The distance from the curve, up to where the force field is effective with full strength. If you have a Fall-off of 0 this parameter 
does nothing, because the field is effective with full strength up to MaxDist (or the infinity). MinDist is shown with a circle at the 
endpoints of the curve in the 3D window. 

Free 

Fraction of particle life time, that is not used for the curve. 
Fall-off 

This setting governs the strength of the guide between MinDist and MaxDist. A Fall-off of 1 means a linear progression. 
A particle follows a Curve Guide during it's lifetime, the velocity depends from it's lifetime and the length of the path. 
Additive 

If you use Additive, the speed of the particles is also evaluated depending on the Fall-off. 
Weights 

Use Curve weights to influence the particle influence along the curve. 
Maximum Distance/Use Max 

The maximum influence radius. Shown by an additional circle around the curve object. 

The other settings govern the form of the force field along the curve. 

Clumping Amount 

The particles come together at the end of the curve (1 ) or they drift apart (-1 ). 
Shape 

Defines the form in which the particles come together. +0.99: the particles meet at the end of the curve. 0: linear progression 
along the curve. -0.99: the particles meet at the beginning of the curve. 



'"-t 



Image 4b: Kink options of a curve guide. From left to right: 

Radial, Wave, Braid, Roll. 

Animation 

With the drop down box Kink, you can vary the form of the force field: 
Curl 

The radius of the influence depends on the distance of the curve to the emitter. 
Radial 

A three dimensional, standing wave. 

Wave 

A two dimensional, standing wave. 

Braid 

Braid. 

Roll 

A one dimensional, standing wave. 

It is not so easy to describe the resulting shapes, I hope it's shown clearly enough in {Image 4b). 

Frequency 

The frequency of the offset. 
Shape 

Adjust the offset to the beginning/end. 
Amplitude 

The Amplitude of the offset. 



Boid 

Nazev Boid pochazi z pocitacoveho programu vyvinuteho Craigem Reynoldsem v roce 1 986. Program simuluje chovani letu ptaku. 
Jeho prace na toto tema byla publikovana v roce 1987 ve sbomiku konference ACM SIGGRAPH. Stejne jako u vetsiny simulaci 



Details, info, download: http://amrc.altervista.org 



Page 283 of 361 



Doc:2.6/Manual - BlenderWiki (09/10/2014) -Nastaveni Blender CZ wiki PDF Manual conversion by Marco Ardito 

umeleho zivota je Boids pfikladem duleziteho chovani. Slozitost Boids vyplyva ze vzajemneho ovlivnovani jednotlivych prvku (dale 
boids v tomto pfipade ) podchycene sadou jednoduchych pravidel. Pravidla uplatnovana v nejjednodussim prostfedi Boids jsou 
nasledujici: 

• oddeleni, separace - prvky se chovaji tak, aby nevytesnovaly sousedni 

• zarovnani - smer pohybu se v prumeru blizi k prvnim letcum 

• soudrznost, koheze - pohyb prvku smefuje tak, ze prumerne mistniteziste mistnich prvku se nemeni. 
Samozfejme mohou byt pfidana k chovani "Boids" daleko slozitejsi dalsi pravidla. 

Turbulence 

Create a random turbulence effect with a 3d noise. 
Size 

Indicates the scale of the noise. 
Global 

Makes the size and strength of the noise relative to the world, instead of the object it is attached to. 
Tazeni, brzdeni 

Drag is a force that works to resist particle motion by slowing it down. 
Linear 

Drag component proportional to velocity. 
Quadratic 

Drag component proportional to the square of the velocity. 
Odkazy 

• Wind & Deflector force update 2.48 

• Particle options and guides (v2.40) 
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Kolize 

Se sit'ovymi obkejty mohou kolidovat castice (Particles) , Soft Bodies a objekty obleceni (Cloth objects) . Objekty typu Boid (Boids) se 
kolizim vyhybaji. 

• Objekty potfebuji sdilet alespon jednu spolecnou vrstvu. 

• Je mozne omezit vliv castic na skupinu objektu (v panelu tihove pole Field Weights ). 

• Deflection for softbody objects is difficult, they often penetrate the colliding objects. 

• Castice vlasy (Hair) ignorui deflexi objektu (ale je mozne je animovat jako softbodies ktere jiz deflexi respektuji). 

Je mozne zmenit nastaveni deflexe pro objekt. Tim se pfepocitaji castice, softbody nebo system obleceni. Je tfeba uvolnit kes ((Free 
Cach)e), cozneprobiha automaticky. Je mozne kes vymazatpro vsechny vybrane objekty pomoci zkratky CtrIB — > Free cache 
selected. 

Mode: Object Mode 

Panel: Object context — * Physics sub-context — » Collision 

Nastaveni 
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Image 1 : Panel Collision v podkontextu Physics. 
Permeability 

Fraction of particles passing through the mesh. Can be animated with Object Ipos, Perm channel. 

Stickiness 

How much particles stick to the object. 

Kill Particles 

Deletes Particles upon impact. 

Damping Factor 

Damping during a collision (independent of the velocity of the particles). 
Random damping 

Random variation of damping. 

Friction Factor 

Friction during movements along the surface. 
Random friction 

Random variation of friction. 
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Image 1 b: A softbody vertex colliding with a plane. 
Interakce Soft Body a Obleceni 

Outer 

Size of the outer collision zone. 

Inner 

Size of the inner collision zone (padding distance). 

Outside and inside is defined by the face normal, depicted as blue arrow in (Image 1b). 

Damping Factor 

Damping during a collision. 

Softbody collisions are difficult to get perfect. If one of the objects move too fast, the soft body will penetrate the mesh. See also the 
section about Soft Bodies . 

Interakce se silovymi poli 

Absorption 

A deflector can also deflect effectors. You can specify some collision/deflector objects which deflect a specific portion of the 
effector force using the Absorption value. 100% absorption results in no force getting through the collision/deflector object at all. 
If you have 3 collision object behind each other with e.g. 10%, 43% and 3%, the absorption ends up at around 50% (ioo* (i- 

0.1) x (1-0.43) x (1-0.03)). 



Pffklady 




Image 2: Deflected Particles. 



Here is a Meta object, dupliverted to a particle system emitting downwards, and deflected by a mesh cube: 



• Make sure that the normals of the mesh surface are facing towards the particles/points for correct deflection. 

• Hair particles react directly to force fields, so if you use a force field with a short range you don't need necessarily collision. 

• Hair particles avoid their emitting mesh if you edit them in Particle mode. So you can at least model the hair with collision. 



Tipy 
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Castice (Particles) 

Mezi "castice" zahrnujeme velkou spoustu prvku emitovanych ze sit'oviny objektu, obvykle v tisicich. Kazda castice muze byt svetelnym 
bodem nebo siti a muze byt dynamicky propojena s ostatnimi. Na castice muze pusobit mnoho ruznych vlivu a sil, mohou mit vlastni 
zivotnost. Dynamicke castice mohou pfedstavovat oheh, kouf, mlhu a dalsi materialy jako je prach nebo samotna kouzla. 

Hair type particles are a subset of regular particles. System vlasu (hair particles) tvofeny prvky, ktere mohou take pfedstavovat vlasy, 
srst, travu, ci stetiny. 

Vidite castice jako modifikator Particle, ale vsechna nastavenise provadivzalozce Particle tab. 




Image 1 : Some fur made from particles 
( Blend file ). 



Castice obecne vytekaji ze sve rodne site do prostoru. Jejich pohyb muze byt ovlivnen mnohymi skutecnostmi, vcetne: 

• Pocatecni rychlost. 

• Pohyb emiteru - vysilace (vrchol, stena, objekt). 

• Pohyb v zavislosti na "gravitaci" nebo "odporu vzduchu". 

• Vliv silovych poli, jako je vitr, viry nebo pohyb podel kfivky. 

• Interakce s jinymi pfedmety, jako jsou kolize. 

• Castecne inteligentni chovani clenu stada (stado, skoly, ...), ktere reaguji s ostatnimi cleny sveho stada, a zaroveii se snazi 
dosahnout cile, nebo vyhnout dravcum. 

• Hladky pohyb s pomoci fyziky mekkych casti (pouze casticove systemy typu Hair). 

• Nebo dokonce pouze manualni transformace. 

Lattices . 

Particles maybe rendered as: 

• Halos (for Flames, Smoke, Clouds). 

• Meshes which in turn maybe animated (e.g. fish, bees, ...). In these cases, each particle "carries" another object. 

• Strands (for Hair. Fur, Grass ); the complete way of a particle will be shown as a strand. These strands can be manipulated in the 
3D window (combing, adding, cutting, moving, etc). 

Every object may carry many particle systems. Each particle system may contain up to 1 00.000 particles. Certain particle types (Hair 
and Keyed) may have up to 1 0.000 children for each particle (children move and emit more or less like their respective parents). The 
size of your memory and your patience are your practical boundaries. 

Incompatibility with Prior Versions 

There are many differences between the "old" particle system that was used up to and including version 2.45, and the "new" particle 
system. There are many things possible now that could not be done with the old system. The new system is incompatible to the old 
system, though Blender tries to convert old particle systems, which works only to some extent. The old system is most like the new 
Emitter system (keep reading to find out what that is). If you are using an old version of Blender 2.45 and previous, click here to 
access the old documentation . 



Postup - Workflow 

The process for working with standard particles is: 

1 . Create the mesh which will emit the particles. 

2. Create one or more Particle Systems to emit from the mesh. Many times, multiple particle systems interact or merge with each 
other to achieve the overall desired effect. 

3. Tailor each Particle System's settings to achieve the desired effect. 

4. Animate the base mesh and other particle meshes involved in the scene. 

5. Define and shape the path and flow of the particles. 

6. For Hair particle systems: Sculpt the emitter's flow (cut the hair to length and comb it for example). 

7. Make final render and do physics simulation(s), and tweak as needed. 
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Vytvofeni casticoveho systemu 

IBB 




Add a particle system 

.ops.object particle system add( 



Image 2: Adding a particle system. 



To add a new particle system to an object, go to the Particles tab of the object Settings editor and click the small + button. An object 
can have many Particle Systems. 

Each particle system has separate settings attached to it. These settings can be shared among different particle systems, so one 
doesn't have to copy every setting manually and can use the same effect on multiple objects. Using the Random property they can be 
randomized to look slightly different, even when using the same settings. 



Typy casticovych systemu 




Image 3: Particle system types. 



After you have created a particle system, the Property window fills with many panels and buttons. But don't panic! There are two 
different types of particle systems, and you can change between these two with the Type drop-down list: 

Emitter 

This parallels the old system to the greatest extent. In such a system, particles are emitted from the selected object from the 
Start frame to the End frame and have a certain lifespan. 



Hair 



This system type is rendered as strands and has some very special properties: it may be edited in the 3D window in realtime 
and you can also animate the strands with Cloth Simulation . 



The settings in the Particle System panel are partially different for each system type. For example, in Image 3 they are shown for only 
system type Emitter. 

Spolecne volby 

Each system has the same basic sets of controls, but options within those sets vary based on the system employed. These sets of 
controls are: 

Emission 



Settings for the initial distribution of particles on the emitter and the way they are born into the scene. 
In order to increase realtime response and avoid unnecessary recalculation of particles, the particle data can be 
cached in memory or stored on disk. 
Initial speed of particles. 
Rotational behavior of particles. 
How the movement of the particles behaves. 
Rendering options. 
Realtime display in the 3D View. 
Control the creation of additional child particles. 
Field Weights Factors for external forces. 

Force Field Makes particles force fields. 
Settings 

Vertex Groups Influencing various settings with vertex groups. 



Cache 

Velocity 

Rotation 

Physics 

Render 

Display 

Children 



Odkazy 

• Tutorials 

• Physics Caching and Baking 

• Particle Rewrite Documentation 

• Thoughts about the particle rewrite code 

• Static Particle Fur Library 
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Motion Tracking (sledovani pohybu kamery) 
Uvod 

Motion tracking je novou technikou dostupnou v Blenderu. Stale je ve vyvoji a zatim podporuje jen zakladni operace pro sledovani 
pohybu kamery. Nicmene jizje pfipraven pro pouziti. 

Zacmame 

Motion tracking je dostupny v aktualnim SVN trunku a bude zahrnut v Blendru verze 2.61 . Je dostupny pro vsechny platformy a muze 
byt pouzit "out-of-box". 

Zde je strucny popis jizv Blenderu dostupnych nastroju pro motion tracking. 
Dohlizeni na 2D tracking 

Neexistuje zadny obecny algoritmus, ktery by mohl byt pouzit pro vsechny mozne zabery, charakteristicke body a jejich pohyb. Takovy 
algoritmus by mohl byt vytvofen, nicmene by byl velmi pomaly a stejne by nemusel fungovat bezchybne. Jedinou moznosti jak provadet 
2D tracking je, manualne volit vhodny algoritmus a jeho nastaveni. Soucasne vychozi nastaveni by melo pekne fungovat pro vetsinu 
zaberu, ktere nejsou moc rozmazanya kde charakteristicke body pfiliz nedeformuje perspektivni zobrazeni, atd. 

Vylepseny 2D tracking jizje v TODO seznamu, ale aktualne nepatfi mezi priority. Pokud si nejste jisti algoritmy, jejich nastavenim a 
nechcete cisttento dokument, muzete si pohrat s nastavenim a najittak to, ktere vam pfinese pozadovany vysledek. 

Manualni kalibrace objektivu pomoci grease pencil a/nebo mrizky 

Vsechny kamery, vlivem chyb objektivu, zaznamenavajizkresleny obraz, s cimz nic udelat nemuzeme. Pro zjisteni presneho pohybu 
kamery potfebujeme znat presnou hodnotu ohniskove vzdalenosti a "silu" zkresleni. 

V soucasnosti muzeme ohniskovou vzdalenost zjistit z nastaveni kamery nebo z EXFu - Blender si tuto hodnotu neumi zjistit sam. Je 
tu vsak nekolik nastroju, ktere mohou pomoci najit pfiblizne hodnoty a kompenzovat zkresleni. K dispozici je take pine manualni 
nastroj, ktery umoznuje pouziti site deformovane modelem zkresleni, ktera definuje pfimky v zaberu. Muzete take pouzit grease pencil - 
staci nakreslit linku pomoci "poly line brush", ktera by mela byt ph'mo na zaberu, a upravit hodnoty zkresleni tak, aby korespondovala s 
liniivzaznamu. 

Jedinou moznosti pro pfesnejsi kalibraci vasi kamery je pouziti nastroje "grid calibration" z knihovny OpenCV. OpenCV pouziva stejny 
model zkresleni, takze by to nemel byt problem. 

Reseni pohybu kamery 

Presto ze neni zadny rozdil v detekci pohybu kamery a pohybu objektu, alespon z matematickeho uhlu pohledu, je zatim k dispozici jen 
pohyb kamery. Toto feseni ma zatim sve hranice, mezi ktere patri chybejici podpora pohybu kamery na stativu nebo pohyb dominantni 
roviny (kde je vsechen pohyb vstazen k jedne ravine). V budoucnu by tyto nedostatky mely byt odstraneny. 

Zakladni nastroje pro orientaci a stabilizaci sceny 

Po detekci pohybu je potreba nastavit spravnou orientaci realne sceny v 3D prostoru, kvuli pohodlnejsi praci. K dispozici je nastroj pro 
definici "podlahy", stfedu sceny a x/y-ove osy, ktere umoznujiscenu orientovat. 

Nekdyje take potreba videozaznam z kamery stabilizovat, aby finalni vysledek vypadal lepe. K dispozici je 2D stabilizace, ktera muze 
kompenzovat skoky a nakloneni kamery. 

Zakladni uzly pro zakomponovani sceny do realneho zaznamu 

Pro jednodussi komponovani 3D sceny do videozaznamu, byly do kompozitoru pfidany nektere nove uzly. Jsou zde uzly pro 2D 
stabilizaci, deformaci a reformaci, ktere je jednoduche pouzit. 

Neinplementovane nastroje 

Nektere nastroje zatim nejsou v Blenderu dostupne, ale jsou v TODO seznamu. Zatim nejsou podporovany takove veci, jako filtr 
pohyboveho zkresleni (rolling shutter filter), feseni pohybu objektu, nebo motion capturing. Nicmene se muzete tyto veci nahradit jiz 
implementovanymi funkcemi. 

Manual 

Movie Clip Editor 

Almost all motion tracking tools are concentrated in editor called Movie Clip Editor. Currently it doesn't have any tools which aren't 
related on motion tracking, but in feature it can be expanded to be used for masking and so, that's why it's called in this more abstract 
from motion tracking manner. 

This editor can be found in list of editor types. 
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Editor type menu 

When you'll switch to Movie Clip Editor interface would change in the following way. 




Movie Clip Editor interface 

Next thing which is logical to do is to open new video clip to start working with. There are several ways to to this: 

• Use Open button from movie editor header 

• Use Clip » Open menu 

• Use AltO> shortcut 

Both of movie files and image sequences can be used in the clip editor. If you're using image sequence there's one limitation on 
naming of files: last group of numbers should be increasing continuously. 

So, when movie clip is loaded into clip editor, extra panels are displayed in the interface. 




Movie Clip Editor with opened clip 

There are plenty of new tools appeared on the screen and here's short description of all of them. 
First of all, it should be mentioned, that camera solver consists of three quite separated steps: 

• 2D tracking of footage 

• Camera intrinsics (focal length, distortion coefficients) specification/estimation/calibration 

• Solving camera, scene orientation, scene reconstruction 

Tools in clip editor are split depending on step they're used at, so interface isn't messed up with scene orientation tools when only 2D 
tracking can be done. Currently displayed tools category can be changed using Mode menu which is in editor header. 



tt Distortion 
M Reconstruction 
*?> Tracking 
*S Tracking i 



Movie Clip Editor mode 
menu 



But almost all operators can be called from menus, so it's not necessary to change mode every time you want to sue tool which is 
displayed in panels on differ editor mode. 
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In tracking mode only tools which are related on tracking and camera solving are displayed. Camera solving tools are exposed here 
because it's after solving you'll most probably want to re-track existing tracks or place new tracks to make solving more accurate. 

Tools available in tracking mode 

Markers panel 

• Add) Marker and Move operator places new marker at the position of mouse (which is under the button in this case, not ideal 
but it's just how things work) and then it can be moved to needed location. When it's moved to needed position, LMB f . can be 
used to finish placing new marker. Also, <J Enter and Space can be used to finish placing marker. 

But it's faster to use Ctrl LMB S to place markers directly on the footage. This shortcut will place marker on place you've clicked. 
One more feature here: until you've released mouse button you can adjust marker position moving mouse and using track 
preview widget to control how accurate marker is placed. 

• Detect Features operator detects all possible to features on current frame and places markers at this features. This operator 
doesn't take in account other frames, so it can place markers on features which belongs to moving object and if camera is 
turning away from this shot, no markers would be paced on frames after camera moved away. 

There are several properties for this operator: 

Placement is used to control where to place marker. By default, they'll be added on the whole frame, but you can also 
outline some interesting for detecting areas with grease pencil and place markers only inside outlined area. That's how 
"Inside Grease Pencil" placement variant works. You can also outline absolutely not interesting areas (like trees, humans 
and so) and place markers outside of this areas. That's how "Outside Grease Pencil" placement variant works. 
Margin controls distance from image boundary for created markers. If markers would be placed too close to image 
boundary, they'll fail to track really soon and they should be deleted manually. To reduce amount of manual cleaning up this 
parameter can be used. 

Trackness limits minimal trackness for placing markers. This value came from feature detection algorithm and basicly it 
means: low values means most probably this feature would fail to track very soon, high value means it's not much such 
track. Amount of markers to be added can be controlled with this value. 

Distance defines minimal distance between placed markers, it's needed to prevent markers placed too close to each 
other (such placement can confuse camera solver). 

• Delete Track is quite self-explaining operator which deletes all selected tracks. 

Track panel 

• First row of buttons is used to perform tracking of selected tracks. Tracking can happen (in order of buttons): 

° Backward one frame 
o Backward along the sequence 
o Forward along the whole sequence 
o Forward one frame 

This operators depends on settings from Tracking Settings panel which would be described later. 

If during sequence tracking algorithm returned failure of tracking some markers, they'll be disabled and tracking will continue for 
rest of markers. If algorithm returns failure when tracking frame-by-frame, marker wouldn't be disabled and most possible 
position of feature on new frame would be sued. 

• Clear After deletes all tracked and keyframed markers after current frame for all selected tracks. 

• Clear Before deletes all tracked and keyframed markers before current frame for all selected tracks. 

• Clear clears all markers except current form all selected tracks. 

• Join operator joins all selected tracks into one. Selected tracks shouldn't have common tracked or keyframed markers at the 
same frame. 

Solve panel 

Camera Motion operator solves motion of camera using all tracks placed on the footage and two keyframes specified on this panel. 
There are some requirements: 

• There should be at least 8 common tracks on the both of keyframes 

• It should be well noticeably parallax effect between this two keyframes 

If everything came smooth during solve, average reprojection error would be reported to the information space and to clip editor 
header. Reprojeciton error means average distance between reconstructed 3D position of tracks projected back to footage and 
original position of tracks. Basically, reprojection error below 0.3 means accurate reprojection, 0.3-3.0 means quite nice solving which 
still can be used. Values above 3 means some tracks should be tracked more accurate or that incorrect values for focal length or 
distortion coefficients were set incorrectly. 

Refine option specifies which parameters should be refined during solve. Such kind of refining is useful when you aren't sure about 
some camera intrinsics and solver would try to find best parameter for that intrinsics. But you still have to know approximate initial 
values - it'll fail to find correct values if they were set completely incorrect initially. 

Cleanup Panel 

This panel contains single operator and it's settings. This operator cleans up bad tracks: tracks which aren't tracked long enough or 
which failed to reconstruct accurate. Threshold values can be specified from slides below the button. Also, several actions can be 
performed for bad tracks: 

• Thev can be simply selected 
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• Bad segments of tracked sequence can be removed 

• The whole tracks can be deleted 

Clip Panel 

This panel currently contains the single operator Set as background which sets currently editing clip as camera background for all 
visible 3D viewports. If there's no visible 3D viewports or clip editor is opened in full screen, nothing will happen. 

Properties available in tracking mode 

Grease Pencil Panel 

It's a standard grease pencil panel where new grease pencil layers and frames can be controlled. There's one difference in behavior 
of grease pencil from other areas - when new layer is created "by-demand" (when making stroke without adding layer before this) 
default color for layer would be set to pink. It makes stroke easy to notice on all kinds of movies. 

Track Panel 




Track Panel in clip 
editor 



First of all, track name can be changed in this panel. Track names are used for linking tracking data to other areas like follow track 
constraint. 

Next thing which can be controlled here is marker's enabled flag (using button with eye icon). If marker is disabled, it's position 
wouldn't be used neither by solver nor by constraints. 

Button with lock at the right of button with eye means track is locked. Locked tracks means it can't be edited at all. This helps to 
prevent accidental changes to tracks which are "finished" (tracked accurate along the whole footage). 

Next widget placed on this panel is called "Track Preview" and it displays content of pattern area. This helps to check how good 
tracking is happening (control there's no slides from original position) and also helps to move track back to needed position. Moving 
of track can happen directly from this widget by mouse slide. 

If anchor is used (position on image which is tracking is differ from position which is used for parenting) preview widget will display 
area around anchor position. Such configuration helps for masking some things when there's no good feature at position where mask 
corner should be placed. Details of this technique would be written later. 

There's small area below the preview widget which can be used to enlarge vertical size of preview widget (area is highlighted by two 
horizontal lines). 

Next setting is channels control. Tracking happens in grayscale space, so it can be not enough contrast between feature and 
background to perform accurate tracking. In such cases disabling some color channels can help. 

The last thing is custom color and preset for it. This settings overrides default marker color used in clip editor and 3D viewport and it 
helps to distinguish different type of features (for example features on far plane or near plane and so). Color is also can be used for 
"grouping" tracks so the whole group of tracks can be selected by color using Select Grouped operator. 

Camera Data Panel 

This panel contains all settings of camera used for screening movie which is currently editing in clip editor. 

First of all, predefined settings can be used here. New presets can be added or unused presets can be deleted. But such settings as 
distortion coefficients and principal point aren't included into presets and should be filled in even if camera presets were used. 

• Focal Length is already self-described, it's a focal length with which movie was shoot. It can be set in millimeters and pixels. In 
most cases focal length is given in millimeters, but sometimes (for example in some tutorials in the Internet) it's given in pixels. In 
such cases it's possible to set it directly in units it's known in. 

• Sensor Width is a width of CCD sensor in camera. This value can be found in camera specifications. 

• Pixel Aspect Ratio is a pixel aspect of CCD sensor. This value can also be known from camera specifications, but can also be 
guessed. For example, you know that footage should be 1 920x1 080 but images itself are 1 0280x1 080. In this case pixel aspect 
is: 

1920 / 1280 = 1.5 

• Optical Center is an optical center of lens used in camera. In most cases it's equals to image center, but it can be differ in 
some special cases. Check camera/lens specifications in such cases. To set optical center to center of image, there's ^Center 
button below sliders. 

• Undistortion K1, K2 and K3 is a coefficients used to compensate lens distortion happened on movie shooting. Currently this 
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values can be tweaked by hand only (there's no calibration tools yet) using tools available in Distortion mode. Basically, just 
tweak K1 until solving would be most accurate for known focal length (but also take grid and grease pencil into account to 
prevent "impossible" distortion) 

□splay Panel 

This panel contains all settings which controls things displayed in clip editor. 

• Pattern can be used to disable displaying of rectangles which are correspond to pattern areas of tracks. In some cases it helps 
to make clip view more clear and check how good tracking is. 

• Search can be used to disable displaying of rectangles which are correspond to search areas of tracks. In some cases it helps 
to make clip view more clear and check how good tracking is. Search areas for selected tracks only would be displayed. 

• Pyramid makes the highest pyramid level be visible. What pyramid itself is would be described later in Tracking Settings panel 
section, but basically it helps to determine how much track is allowed to move from one frame to another. 

• Track Path and Length controls displaying of path of tracks. So way in which track s are moving can be visible looking at the 
only one frame. It helps to determine if track jumps from it's position or not. 

• Disabled Tracks makes possible to hide all tracks which are disabled on current frame. This helps to make view more clear to 
control if tracking happens accurate enough. 

• Bundles makes sense after solving movie clip and it works in the following way: solved position of each track gets projected 
back to movie clip and displayed as small point. Color of point depends on distance of projected coordinate and original 
coordinate: if they are close enough point would be green, otherwise it'll be red. This helps to find tracks which weren't solved 
nicely and need to be tweaked. 

• Track Names ans Status displays such information as track name and status of track (if it's keyframed, disabled, tracked or 
estimated). Names and status for selected tracks is displayed. 

• Compact Markers. Way in which markers are displayed (black outline and yellow foreground color) makes tracks be visible on 
all kind of footages (both dark and light). But sometimes it can be annoying and this option will make displaying of marker in 
more compact manner - outline would be replaced by dashed black lines drawing on top of foreground, so markers areas would 
be 1px thick only. 

• Grease pencil means if grease pencil strokes are allowed to be displayed and made. 

• Mute changes displaying on movie frame itself with black square, It helps to find tracks which are tracked inaccurate or which 
weren't tracked at all. 

• Grid (available in distortion mode only) displays grid which is originally orthographic but was affected by distortion model. This 
grid can be used for manual calibration - distorted lines of grids are equal to straight lines in the footage. 

• Manual Calibration (available in distortion mode only) applies distortion model for grease pencil strokes. This option also 
helps to perform manual calibration. More detailed description of this process would be made later. 

• Stable (available in reconstruction mode only). This options makes displaying frame be affected by 2D stabilization settings. It's 
only preview option which doesn't actually changes footage itself. 

• Lock to Selection makes editor be displaying selected tracks on the same screen position along the whole footage during 
playback or tracking. This option helps to control tracking process and stop it when track is starting sliding off or when it jumped. 

• Display Aspect Ratio changes aspect ratio for displaying only. It does not affect on tracking or solving process. 

Tracking Settings Panel 
Common options 

This panel contains all settings for 2D tracking algorithms. Depending on which algorithm is used, different settings would be 
displayed, but there are also few common for all trackers settings: 

Adjust Frames controls which patterns are getting tracking, if be more precious, pattern from which frame is getting tracked. Here's 
an example which should make things more clear. 

Tracker algorithm receives two images inside search area and position of point to be tracked in first image. And tracker tries to find 
position of point from first image on second image. 

Now, how tracking of sequence happens. Second image is always image created from frame at which position of marker isn't known 
(next tracking frame). But different first image can be send to tracker. Most commonly used combinations: 

• Image created from frame on which track was keyframed. This configuration prevents sliding from original position (because 
position which corresponds most to the original pattern is returning by tracker), but it can lead to small jumps and can lead to 
failures when feature point is getting deformed due to camera motion (perspective transformation, for example). Such 
configuration is used if Adjust Frames is set to 0. 

• Image created from current frame is sending as first image to the tracker. In this configuration pattern is tracking between two 
neighbor frames and it allows to deal with cases of high transformations of feature point but can lead to sliding from original 
position, so it should be controlled. Such configuration is used if Adjust Frames is set to 1 . 

If Adjust Frames is greater than 1, behavior of tracker would be like keyframes for tracks are creating every Adjust Frames frames 
and tracking between keyframed image and next image is used. 

Speed can be used to control speed of sequence tracking. This option makes nothing with quality of tracking it's just helps to control if 
tracking happens accurate. In most of cases tracking is happens much faster than realtime playing and it's difficult to notice when track 
began to slide off from position. In such cases Speed can be set to Double or Half to add some delay between tracking two frames, 
so slide off would be noticed earlier and tracking process can be cancelled to adjust positions of tracks. 

Frames Limit controls how many frames can be tracked when Track Sequence operator is called. So, each Track Sequence 
operation would track maximum Frames Limit frames. This also helps to notice slide off of tracks and correct them. 

Margin can be used to make tracks disabled when they are becoming too close to image boundary. This slider controls "too close" in 
pixels. 
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KLT tracker options 

KLT tracker is an algorithm used by default. It allows to track most kinds of feature points and it's motion. It's using pyramid tracking 
which works in the following way. Algorithm tracks larger image than pattern first to find general direction of motion. Then it tracks a bit 
smaller image to refine position from first step and make final position more accurate. This continues several times. Number of steps 
of such tracking is equal to Pyramid Level option and we tell that on first step tracking happens for highest pyramid level. So Pyramid 
Level=1 is equal to pattern itself, and each next level doubles tracking image by 2. 

Search area should be larger than highest pyramid level and "free space" between search area and highest pyramid level defines 
how much feature can be moved from one frame to another. 

Default settings should work in most of general cases, but sometimes pyramid level should be changes. For example, when footage is 
blurry, adding extra pyramid levels helps to track them. 

This algorithm can fail in situations when feature point is moving in one direction and texture around feature point is moving in another 
direction. 

SAD tracker options 

On each step SAD tracker reviews the whole search area and finds pattern on second image which is mostly like pattern which is 
getting tracking. This works pretty fast, but can fail in several cases. For example, when there're another feature point which looks like 
tracking feature point appears in search area. In this case SAD will lead to jump of track from one feature to another. 

Correlation defines threshold value for correlation between two patters which is still considering as successful tracking. 0 means 
there's no correlation at all, 1 means correlation is full. 

There's one limitation: currently, it works for features 16x16 only. 

Marker Panel 

This panel contains numerical settings for marker position, pattern and search areas dimensions, offset fo anchor point from pattern 
center. All sliders are self-explainable. 



Proxy / Timecode Panel 




Proxy/ Timecode 
Panel in clip editor 



This panel contains options used for image proxies and timacodes for movies. 

Proxy allows to display images with lower resolution in clip editor. This can be helpful in cases when tracking of 4K footage is 
happening on machine with small amount of RAM. 

First four options are used to define which resolutions of proxy images should be build. Currently it's possible to build images 25%, 
50%, 75% and 1 00% from original image size. Proxy size of 1 00% can be used for movies which contains broken frames which can't 
be decoded. 

Build Undistorted means that proxy builder would also create images from undistorted original images for sizes set above. This 
helps to have faster playback of undistorted footage. 

Generated proxy images are encoding using JPEG and quality of JPEG codec is controlled by Quality slider. 

By default, all generated proxy images are storing to <path of original footage>/BL_proxy/<clip name> folder, but this loction can be 
set by hand using Proxy Custom Directory option. 

Rebuild Proxy will regenerate proxy images for all sizes set above and regenerate all timecodes which can be used later. 

Use Timecode Index can (and better be used) for movie files. Basically, timecode makes frame search faster and more accurate. 
Depending on your camera and codec different timecodes can make better result. 

Proxy Render Size defines which proxy image resolution is used for display. If Render Undistorted is set, then images created 
from undistorted frame would be used. If there's no generated proxies, render size is set to "No proxy, full render" and render 
undistorted is enabled, undistortion will happen automatically on frame draw. 

Tools available in reconstruction mode 
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Proxy/ 2D 
Stabilization Panel 
in clip editor 



There's one extra panel which is available in reconstruction mode - 2D stabilization panel. 

This panel is used to define data used for 2D stabilization of shot. Several options are available in this panel. 

First of all, it's list of tracks used to compensate camera jumps, or locaiton. It works in the following way: it gets tracks from list of 
tracks used for location stabilization and finds median point of all this tracks on first frame. On each other frame algorithm makes this 
point have the same position in screen coordinates by moving the whole frame. In some cases it's not needed to fully compensate 
camera jumps and Location Influence can be used in such cases. 

Camera can also rotate a bit adding some tilt to the footage. There's <string>Stabilize Rotation</strong> option to compensate this 
tilt. Extra single track is needed to set for this and it works in the following way. On first frame of movie, this track is getting connected 
with median point of tracks from list above and angle between horizon and this segment is keeping constant along the whole footage. 
Amount of rotation applying on the footage can be controlled by Rotation Influence. 

If camera jumps a lot, it'll be noticeable black areas near image boundaries. To get rid of this black holes, there's Autoscale option 
which finds smallest scale, applying which on the footage all black holes near image boundaries would eliminate. There's option to 
control maximal scale factor (Maximal Scale) and amount of scale applying on the footage (Scale Influence) 
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Renderovaci enginy 

• Blender Internal 

• Cycles 

Proces renderovani 

Renderovani je konecna faze vizualizace v procesu pocitacoveho zpracovani grafiky (CG). Je v nem vytvofen 2D obraz vstupni 3D 
sceny. Renderovani je vysoce narocny proces na vytizeni CPU. Blender je schopen vyuzit i externiho renderovaciho stroje, nebo farmy 
stroju, tj skupiny siti propojenych pocitacu sdefinovanym komunikacnim rozranim. Tato kapitoal vysvetluje funkce Blenderu spojenych s 
procesem vyroby obrazu, nebo animaci. 

Pote, co jste nastavili materialy, textury, osvetleni a makeru , muzete zacit s procesem renderovani. Je nepravdepodobne, ze se prvni 
render ihned podafi. Pocitejte s tvorbou vice testovacich vzorku, pfi nichz budete ladit posledni parmametry pro osvetleni, materialy, 
casovou osu a podobne. 

Blender vyuziva vlastni renderovaci engine. Jde o rychly Tenderer s moznosti produkce kvalitnich vysledku. Existuje nekolik dalsich 
externich renderu , ktere Ize do procesu renderovani zapojitjako "externi enginy". 

Na celem svete je k dispozici velice ruznoroda skala vypocetni techniky s oprevdu odlisnymi vykony. Rendering je proces, ktery 
dokaze rozkouskovat celkovou praci tak, aby ji zvladl zpracovat i mene vykonny pocitac. Na druhoustranu dokaze pfi narocnych 
parametrech a podminkach zatizit i vleice vykonne servery a zaplnit obrovske objemy ulozneho prostoru. Existuje vsak cesta 
kompromisu a tim je renderovani pomoci farmy s vyuzitim rozdeleni ukolu na male se zachovanim celistvosti. 

Tato stranka pojednava o hlavnich nastavenich renderovaciho stroje na panelu renderu spolu s detailnimi popisy parametru a vlastnisti. 
Pfehled 

Vykreslovani aktualni sceny se provadi stisknutim velkeho tlacitka image v panelu Render, nebo stisknutim tlacitka F12. Zpusob 
zobrazeni vysledku na obrazovce je nastavitelny, viz Vystup renderu ), nebo take Okno renderu . 

Stiskem tlacitka {{Literal|Animation} se nastartuje produkce cele videosekvence. Vysledkem ztvarneni je ukladan do vyrovnavaci 
pameti a zobrazen v samostatnem okne. Muze byt okamzite ulozen stisknutim tlacitka F3 nebo pomoci menu File->Save Image s 
nastavenim voleb v panelu Output. Animace budou ulozeny do vystupniho adresafe podle pozadovaneho formatu,. Obvykle jde o serii 
snimku , viz cast Moznosti vystupu a Animace . Blender sam podporuje i tvorbu videosouboru s ruznymi video a audiokodeky, tedy je 
mozne render pouzitjako zaverecnyfilmovy stroj. 

Obrazy (video) jsou vykresleny podle rozmeru definovanych v panelu Dmensions - rozmery vcetne pfipadneho skalovani (pro nahled 
kupfikladu postacuje mimo rozlisent FullHD pouze petinove, tj. 20%. Je vhodne poznamenat, ze nahledy rend erovanija k jsou popsany 
nize je mozne urychlit nejen celkovym rozlisenim obrazu, ale vypnutim nekterych funkci stinu, materialovych vlatnosti, raytrace apod. Z 
pohledu rozliseni pri zmenseni vysledneho obrazu tfikrat bude proces zhruba 9 krat rychlejsi). 

Workflow - postup 

Obecne proces renderovani je nasledujici posloupnosti aktivit: 

1 . Vytvofeni vsech objektu ve scene. 

2. Osvetleni sceny . 

3. Umisteni kamery . 

4. Renderovani testovaciho obrazku o 25%ni velikosti bez pfevzorkovani, nebo ray tracingu atd., coz je velice rychle 

5. Nastaveni a adjustace materialu, textur a osvetleni. 

6. Iterace techto kroku dokud nedosahnete pozadovanych vysledku. 

7. Renderovani s podstatne kvalitnejsim plnohodnotnym vystupem. 

8. Ulozeni obrazku. 

Distribuovana renderovaci farma 

Existuje nekolik moznosti alokace vypocetni kapacity CPU ktere je mozne vyuzit pro snizeni celkoveho casu renderovani. 

Za prve, pokud mate vice-jadrovy procesor , muzete zvysit pocet podprocesu a Blender bude pouzivat tento pocet procesoru pro 
vypocet renderu (vyrazna podpora vice vlaken a procesu v pfipade vice jader). 

Za druhe, pokud mate lokalni siti k dispozici PC, muzete si rozdelit praci az do urovne jednotlivych policek, respektive intervalu 
videosekvenci. Napfiklad pro pzracovani 200-snimkove animace na peti pocitacich PC je sikovne rozdelit renderovani po usecich 
snimku 1-40, 41-80,.. atd. V pfipade, ze je nektery pocitac mene vykony je mozne mu "pfidelit mene prace". Pro tento "kolektivni 
rendering" je vhodne soubory .blend a zdroje jako textury, mapy umistit na sdilene diskove uloziste viditelne vsemi pocitaci. 

Za tfeti muzete tak vyuzit WAN renderovani, cozje zpusob, pfi kterem muzete e-mailem nebo sdilenim souboru, nebo Verse - share 
souboru .blend (ze zabalenymi daty!) poslat napfic intemetem a vyuzit tak k renderovani regionalne odsunute jine PC. Lze tak s pfiteli 
kooperovat a vzajemne vypocetnim vykonem vypomahat. 

Za ctvrte, muzete pouzitsluzeb renderovaci farem. Tyto sluzby, podobne jako BURP, provozujijednotlive organizace. Muzete poslat e- 
mailemem soubor, a po te jej distribuovat pfes sve PC pro renderovani. BURP je zde uveden jako nabizena sluzba zdarma a 
vyuzivana ssytemem zpracovani na pozadi BOINC. Ostatni sluzby jsou placene, nebo pfedplatne zpusobem "pay-as-you-go" (zaplaf 
jakmile vyuzijes). 

Integrace pracovniho Renderu Workbench 
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Some Render Pipeline Possibilites 




Blender ma tfi nezavisle pracovni moduly skrze ktere jde tok zpracovani obrazu vtomto pofadi: 

• Rendering Engine 

• Kompozitor 

• Sekvencer 

Je mozne vyuzit kazdy vypocetni modul samostatne, anebo vtakto propojenem postupu. Napfiklad: muzete pouzit Sekvencer sam o 
sobe k tomu post-processing na vytvofeny video stream. Muzete pouzit Kompozitor, ktery sam provede nejake nastaveni barev na 
obrazku. Muzete vykreslit scenu pomoci aktivni Renderovane vrstvy a ulozit obrazy pfimo - bez pouziti Kompozitoru nebo Sekvenceru. 
Tyto moznosti jsou uvedeny v horni casti obrazku vpravo. 

Muzete take spojit sceny a rendery v Blenderu jak je pfedvedeno, bud' pfimo, nebo prostfednictvim docasneho ukladani souboru. 
Kazda scena muze mit vice vykreslovacich vrstev a kazda renderovana vrstva se sklada v Kompozitoru. Aktivni vykresleni vrstva je 
vrstva, ktera se zobrazi a je oznacena jako aktivni. Pokud neni oznacena jako aktivni, pak je pro vypocet vyuzita v pofadi dalsi 
renderovana vrstva. Obrazje zobrazen jako finalni render pokud nastaveni Compositing a Sequencer NENI zapnuto. 

Jestlize volba Compositing je povolena, jsou vykreslovane vrstvy pfivadeny do Kompozitoru (sazec, skladatel). Z vystupu kompozitoru 
muze byt obraz ulozen, nebo v ph'pade zapnuti sekvenceru dale zpracovavan. 

Jestlize volbaSequencer je povolena, je vysledek z skompozitoru (pokud je povoleno "Do Composite") nebo aktivni vrstva renderu 
(pokud neni "Do Composite" povoleno) pfiveden na listu v sekvenceru. Tarn je dale zpracovavan podle nastaveni VSE a nakonec je 
vysledkem ziskan obraz dane sceny. 

Ponekud slozitejsi situace nastava, obsahuje-li asoubor .blend vice seen, napfiklad scenu A a scenu B. Je-li Compositing zapnuto, 
uzel renderu ve scene B muze kompozitor vytahnout jako vrstvu renderu sceny A. Tento obraz vsak neni post-procesovan. Pokud 
pozadujete vytahnout vysledek kompozitoru a sekvenceru sceny A, je nutne vyrenderovat scenu A do souboru a dale pouzit uzel vstupu 
obrazu, ktery je dale podsouvan kompozitoru do sceny B. 

Spodni cast grafickych moznosti ukazuje konecny mix: po zpracovani snimku a dynamicke komponente renderu ze sceny A je v 
kompozitoru smichana se dvema vrstvami renderu ze sceny B, nasledne sekvencovana a ulozena jako hotovy vysledek. 

Tyto pfikladyjsou jen malou casti vsech moznosti Blenderu. Pfectete si o vsech moznostech a pote uzijte svoji kreativitu a vytvafejte 
sve vlastnt a jedinecne pracovni postupy 

Panel nastaveni renderu 

Zalozka render obsahuje vsechny volby nastaveni itnerniho renderovaciho engine, nebo externiho, pokud je pouzity. 
Render 

Zde je mozne aktivovat proces renderovani Still Image - staticky obrazek , nebo Animation - animace . 
Take muzete vybrat, ktery obrazek chcete vyrenderovat, coz je popsano na strance Render Display . 

Vsrtvy 

Menu vrstev obsahuje informace pro renderovani jednotlivych vrstev za pomoci Pruchodu renderem . 
Rozmery Dimensions 

Toto menu obsahuje nastaveni pro velikost vysledneho obrazu (viz Vobly vystupu ) a volby pro renderovani sekvenci obrazku 
(videoklipu). (viz Animations ). 

Anti-Aliasing 

Antialiasing je dulezity proces pro produkci vysoce kvalitnich renderu ktere nemaji zoubkate kontury, nebo neobsahujijine schodovite 
artefakty. 

Motion Blur - 

Motion Blur je dulezity efekt pfi renderovani pohybujicich se objektu. Odstrahuje z videa az nerealisticke skokove pfechody mezi 
snimky, ktere zobrazuji pohybujici se objekty. 
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Shading - stinovam 

Tyto volby jsou pro fizeni efektu stinu a kalkulaci v renderu. Nevybranim je vypneme. 

• Textury 

• Stinv 

• Subsurface Scattering 

• Mapyprostfedi 

• Ray Tracing 

• Rtzeni barev 

Pouziti linearniho workflow pokud je povoleno. 

• Ma 

Nastaveni, jak budou renderovany pruhledne pixely. 

Vystup 

Nastaveni mista pro ukladani vysldku renderu a typ souboru. Viz Output Options . 
Vykon 

Control the way the renderer performs with respect to the computer's memory and processor. See Performance . 
Post Processing 

Control effects that are applied after the image has been rendered. If you are using the Compositor or Sequencer , you can tell Blender 
to process those effects instead of directly rendering the scene. 

Ovladani efektu, ktere jsou pouzity po okamziku jiz vyrendrovnych obrazu. Pokud pouzivate Uzly kompozitoru nebo Sekvencer . muzete 
Blender nastavit pro ppracovani techto efektu namisto vykreslovani hotove sceny. 

Pole jsou vyuzita pokud renderujeme video . 

Dithering ie metoda fizeneho rozmazavania prolinanijednotlichych pixelu. 

Take je mozne povolit Edge Rendering - rederovani hran pro vytvoreni efektu kresby, nacrtu, vzhledu kresleneho filmu. 
Razitka, oznaceni 

Stamping - razitkovani vklada text pfes vyrendrovane obrazky velice podobne, jako kdyzse do fotografickych souboru PNG, JPEG 
and EXR ukladaji metadata. 

Bake (zapeceni) 

Render Baking - zape5eni renderu je proces ve kterem se vytvafi texturove soubory ktere obsahuji vsechny pozadovane efekty renderu 
(osvetleni, stiny, barevne informace). Ty jsou velice dulezite pro praci s grafikou v realnem case kdy nemusi nutne dochazet ke stale 
stejnym rekalkulacim sceny. 



Details, info, download: http://amrc.altervista.org 



Page 298 of 361 



Doc:2.6/Manual - BlenderWiki (09/10/2014) -Pridani nove kamery 



Kamera 



Blender CZ wiki PDF Manual conversion by Marco Ardito 



Kamera je objekt zajist'ujici realizaci renderovani Blenderem. Definuje ktera cast sceny bude viditelna v dany okamzik. Scena muze 
mit vice kamer, ale musi samozfejme mit alespoN jednu, aby bylo mozne vygenerovat obrazek, tj. pohled kamerou. 

Pridani nove kamery 

Mod: Object rezim 

Klavesova zkratka: 1 ShiftA pridat novy, F9 zmena nastaveni. 
Menu: Add » Camera 

V objektovem rezimu jedoduse stisknete 0 ShiftA a z vyskakovaciho menu vyberte Add » Camera. 

Zmena aktivni kamery 

Mod: Object mode 

Klavesova zkratka: CtrlO NumPad 




Aktivni kamera (vlevo). 

AkSvnf kamera je kamera, ktera je prave vyuzivana pro renderovany pohled, tj. (0 NumPad). Vyberte kameru, ktera chcete aby byla 
aktivni a stisknete CtrlO NumPad (take zmehte pohled na pohled kamerou). 

Aktivni kamera je ve 3D pohledu oznacena vyplnenym trojuhelnikem spici nahoru viz pfedchozi obrazek. 




Aktivni kamera stejne jako vrstvy muze byt specificka pro dany pohled, nebo globalni (uzamcena) k celkove scene - viz cast volby 
pohledu 3D . 



Nastaveni kamery 



Mod: Object mode 
Panel: Camera 



/ V r 




mj Camera | F W 






Mi Otlhogt.ifrtc 


.1 




T X 0.000 • W • Start 


0100 1 


COCO f.vl 


10a 000 ) 



kamery}}. 

Kamery jsou pro render neviditelne, a tak nemaji zadne nastaveni materialu. Avsak maji panely nastaveni stejne jako Object a Editing. 
Panelyjsouzobrazenyvpfipade.je-li kamera vybrana aje-li aktivni. 

Cocky 

• Perspective/Orthographic 

Toggles between Orthographic and Perspective modes for the camera. See the 3D view page for a more detailed 
description on Orthographic projection, as well as [Doc:2.5/Manual/Render/Perspective|on the next page]]. 




A camera with the clipping 
limits and focal point visible. 



• Focal Length 
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Represents the lens focal length, represented in degrees or millimeters. When Orthographic mode is selected, the Focal 
Length setting changes to the Orthographic Scale setting. This setting determines the size of the camera's visible area. 

• Panorama 

Renders the scene with a cylindrical camera for panoramic renderings. 

• Shift-posuvX/Y 

Shifts the camera viewport. Note that most of the time, this setting should not be used to adjust the camera position, as the 
Shift setting is relative to the actual camera position, which will not be changed. 

• Clipping Start/End 

Nastaveni ohranizeni ofiznutim. Jsou renderovany pouze objekty spadajici do techto limitu. POkud jsou limity povolene, 
ohraniceni klipu je zobrazeno jako dva zlute body na lince pohledu kamery (C vobrazku Camera picture - prvnije pocatek 
kamery). 

• Hloubka ostrosti 

Pfi pouziti hloubky ostrosti bude pfipojeny objekt urcovat bod zaostfeni kamery. Pfilinkovano objektu deaktivuje pfedchozi 
nastaveni ostreni kamery. 

• Vzdalenost - Distance 

Distance to the focal point. It is shown as a yellow cross on the camera line of sight. Limits must be enabled to see the 
cross. It is used in combination with the Defocus Compositing Node . 

Display 



Display 

Limits 
Mist 

Safe Areas 

Sensor 

Name 



Composition Guides 



( Alpha: 




Camera Display panel. 

• Limits 

Toggles viewing of the limits on and off. 

• Mist 

Toggles viewing of the mist limits on and off. The limits are shown as two white dots on the camera line of sight (A and B 
on the Camera picture). The mist limits are set in the World panel, in the Mist section. 




Camera 

Camera View showing 
Title Safe border and 
camera name. 

• Title Safe 

When this is enabled, an extra dotted frame is drawn inside the camera viewport, delimiting the area considered as "safe" 
for important things, like titles (shown beside E in Camera VieW). 

• Name-jmeno 

Toggle name display on and off (D on the Camera V/ewpicture). 

• Size-velikost 

Size of the camera icon in the 3D view. This setting has no effect on the render output of a camera, and is only a cosmetic 
setting. The camera icon can also be scaled using the standard Scale S transform key. 

• Passepartout, Alpha 

Temto mod zajisti stmivani obrazu mimo viditelnou oblast kamery, a to na zaklade nastaveni hladiny Alpha. 

Note 

The 3D View window contains settings similar to the camera, such as Orthographic/Perspective and Clip Start/Clip End. These 
settings have no effect on the camera rendering, and only change the view settings when not in Camera view. These settings are 
accessed through the View menu of the 3D View. See the 3D view options page for more details. 
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Composition Guides 

Composition Guides are available from the drop-down menu, which can help when framing a shot. There are 8 types of guides 
available: 

• Center 

Adds lines dividing the frame in half vertically and horizontally. 

• Center Diagonal 

Adds lines connecting opposite corners. 

• Thirds 

Adds lines dividing the frame in thirds vertically and horizontally. 

• Golden 

Divides the width and height into Golden proportions (About 0.618 of the size from all sides of the frame). 

• Golden Triangle A 

Draws a diagonal line from the lower-left to upper-right corners, then adds perpendicular lines that pass through the top left 
and bottom right corners. 

• Golden Triangle B 

Same as A, but with the opposite comers. 

• Harmonious Triangle A 

Draws a diagonal line from the lower-left to upper-right corners, then lines from the top left and bottom right corners to 
0.618 the lengths of the opposite side. 

• Harmonious Triangle B 

Same as A, but with the opposite comers. 

Camera Navigation 

Here you will find some handy ways to navigate and position your camera in your scene. 
Note 

Remember that the active "camera" might be any kind of object. So these actions can be used e.g. to position and aim a lamp. . . 
Move active camera to view 
Mode: Object mode 
Hotkey: CtrlAltO NumPad 

This feature allows you to position and orient the active camera to match your current viewport. 

Select a camera and then move around in the 3D view to a desired position and direction for your camera (so that you're seeing what 
you want the camera to see). Now press CtrlAltO NumPad and your selected camera positions itself to match the view, and switches 
to camera view. 

Camera View Positioning 

By enabling Lock Camera to View in the View menu of the View Properties panel, while in camera view, you can navigate the 3d 
viewport as usual, while remaining in camera view. Controls are exactly the same as when normally moving in 3d. 

Roll, Pan, Dolly, and Track 

To perform these camera moves, the camera must first be selected, so that it becomes the active object (while viewing through it, you 
can RMB "'-click on the solid rectangular edges to select it). The following actions also assume that you are in camera view (0 
NumPad)! Having done so, you can now manipulate the camera using the same commands that are used to manipulate any object: 

Roll: Press R to enter object rotation mode. The default will be to rotate the camera in its local Z-axis (the axis orthogonal to the 
camera view), which is the definition of a camera "roll". 

Vertical Pan or Pitch: This is just a rotation along the local X-axis. Press R to enter object rotation mode, then X twice (the first press 
selects the global axis - pressing the same letter a second time selects the local axis - this works with any axis; see the axis locking 
page). 

Horizontal Pan or Yaw: This corresponds to a rotation around the camera's local Yaxis... Yes, that's it, press R, and then Y twice! 
Dolly: To dolly the camera, press G then MMB 0 (or Z twice). 

Sideways Tracking: Press G and move the mouse (you can use X twice or Yto get pure-horizontal or pure-vertical sideways 
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tracking). 

Aiming the camera in Flymode 

When you are in Camera view, the fly mode actually moves your active camera. . . 

[video link] 
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Uvod 

V nekterych situacich je vhodne co nejvice zvysit rychlost renderovani, nebo pfistupovat k Blenderu vzdalene, nebo vytvofit skript pro 
renderovani vice uloh. K tomu je vytecne pouzitelna moznost parametrickeho spousteni Blenderu z prikazove fadky. 

Jednou z vyhod prikazove fadky je, ze nevyzaduje prostfedi X server (pro neznale: jde o graficke prostfedi v systemech Linux) a s tim 
spojena vyhoda vzdaleneho renderovani pomoci vzdaleneho pfistupu k operacnimu systemu pomoci protokolu SSH nebo telnet 
(existuji Open Source klienti i pro platformu Windows). 

Poznamka! Argumentyjsou spousteny v pofadi, vjakem jsou zadany! 

blender -b file. blend -a -x 1 -o //render 

...Nebude pracovat, protoze vystup a extenze je nastavena az po te, co byl zadan iikol renderovani. 
Vzdy umist'ujte parametry -f nebo -a na fadce jako posledni. 

Syntaxe 

blender [-b <dir><file> [-o <dir><file>] [-F <format>] 
[-x [0\1]] [-t <threads>] [-S <name>] [-f <frame>] 

[-s <frame> -e <frame> -a]] [ [-P <scriptname> [ — <parameter>] ] 

Volby Renderu: 

-b nebo — background <file> 

Natahne <file> do pozadi (casto pouzivane pro renderovani bez uzivatelskeho rozhrani "Ul-less") 

-a nebo — render-anim 

Renderu je ramce od startu do konce (vcetne) 

-S nebo — scene <name> 

Nastavi pro renderovani aktivni scenu <name> 

-f nebo — render-frame <frame> 

Renderuje ramec <frame> a ulozi jej. 

+<frame> startuje relativne od pozice frame, -<frame> relativne od konce. 

-s nebo — frame-start <frame> 

Nastavi startovni ramec <frame> pro render (pouzijte pfed argumentem -a) 

-e nebo — frame-end <frame> 

Nastavi koncovy ramec <frame> pro render (pouzijte pfed argumentem -a) 

-j nebo — frame- jump <frames> 

Nastavi pocet ramcu k pfeskoceni po kazdem renderovanem ramu 

-o or — render-output <path> 

Nastavi vystupni cestu a soubor. 

Pouzijte // jako pocatecni cestu pro umisteni 

relativne k umisteni pracovniho souboru .blend. 
Znak # je doplnen cislem ramce 

a doplnen nulami . 

ani_##_test .png vytvofi ani_01_test .png 
test-######.png vytvofi test-000001 .png 
Pokud jmeno souboru neobsahuje znak #, bude ke jmenu 
souboru pfidan suffix #### 
Cislo ramce bude pfidano nakonec jmena souboru. 

tj.g: blender -b foobar. blend -o //render_ -F PNG -x 1 -a 

//render_ vytvofi //render_####, zapise ramce jako //render_0001 .png// 

-E nebo — engine <engine> 

Specif ikuje renderovaci engine 

pro vypis dostupnych enginu spustte parametr -E help 

-t nebo — threads <threads> 

Pouzije pocet <threads> vlaken pro renderovani a souvicejici operace 
[1-64], 0 pro celkovy dostupny pocet procesoru/jader. 



Volby formatu: 

-F nebo — render-format <format> 

Nastavi format renderu, platne hodnoty jsou... 

TGA IRIS JPEG MOVIE IRIZ RAWTGA 

AVIRAW AVIJPEG PNG BMP FRAMESERVER 
formaty, ktere mohou byt kompilovany do blenderu, ale 
nejsou dostupne na vsech systemech) 

HDR TIFF EXR MULTILAYER MPEG AVICODEC QUICKTIME CINEON DPX DDS 

-x nebo — use-extension <bool> 

Nastavi volbu nastaveni extenze k souboru nakonci renderu 



Volby playbacku: 

-a <options> <file(s)> 
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Playback <file(s)> pracuje pouze, pokud proces nebezi na pozadi. 

-p <sx> <sy> Otevfeni s levym spodnim rohem na pozici <sx>, <sy> 
-m Cte z disku (nebufruje) 

-f <fps> <fps-base> Specifikuje FPS (snimky za sekundu) 

-j <frame> Nastaveni kroku od ramce k ramci 
-s <frame> Pfehrat od ramce <frame> 
-e <frame> Pfehrat do ramce <frame> 



Volby okna: Options: 

-w or — window-border 

Otevfe okna s rameckem (implicitni) 

-W or — window-borderless 
Otevfe okna bez ramecku 

-p or — window-geometry <sx> <sy> <w> <h> 

Otevfe okno se spodnim levym rohem na <sx>, <sy> a sifkou a vyskou <w>, <h> 

-con or — start-console 

Startuje konzolove okno (ignorovano v pfipade nastaveni paramaetru -b) , (pro Windows) 

— no-native-pixels 

Nevyuziva nativni velikost pixelu, pro vysoke rozliseni displeju (MacBook 'Retina') 



Specificke volby pro herni engine: 



-g specificke volby herniho engine 

-g fixedtime Bezi na frekvenci 50 Hertz bez vypadku ramu 

-g vertexarrays Pouziva hranove pole pro renderovani (obykle rychlejsi) 

-g nomipmap Bez texturoveho mapovani 

-g linearmipmap Linearni texturove mapovani namisto nejblizsiho (implicitne) 



Volby prostredi Python: 



-y or — enable-autoexec 

Povoluje automaticke spousteni skriptu python 

-Y or — disable-autoexec 

Nepovoluje automaticke spousteni skriptu python (scripty pydrivers & startup ) , (kompilovano jako nestandardni a implicitni) 



-P or — python <filename> 

Spusti skript Pythonu v souboru <filename> 

— python-text <name> 

Spusti dany skript Pythonu jako textovy blok 

— python-console 

Spusti Blender s interaktivni konzoli 

— addons 

Carkou oddeleny seznam doplnku (addons) bez mezer 



Volby debugovani: 

-d or — debug 

Zapina rezim debugovani 

* Tiskne kazde volani operatora spolu s argumenty 

* Vypina zachytavani mysi (v nekterych pfipadech itneraguje s debuggerem) 

* Ponecha python sys.stdin spise nezli jeho nastaveni na None 

— debug-value <value> 

Nastavi pfi startu hodnotu <value> 

— debug-events 

Zapne debug zpravy pro system udalosti 

— debug-handlers 

Zapne debug zpravy pro system zpracovani udalosti 

— debug- jobs 

Zapne casove profilovani pro joby na pozadi. 

— debug-python 

Zapne debug zpravy pro python 

— debug-wm 

Zapne debug zpravy pro okenni manazer 

— debug-all 

Zapne vsechny debug zpravy (vyjma libmv) 

— debug-fpe 

Zapne vyjimky plovouci carky 

— disable-crash-handler 
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Ruzne volby: 

— factory-startup 

Pfeskoci nacitani "startup. blend" v domovskem adresafi uzivatele 

— env-system-datafiles 

Nastavi promennou prostfedi BLENDER_SYSTEM_DATAFILES 

— env-system-scripts 

Nastavi promennou prostfedi BLENDER_SYSTEM_SCRI PTS 

— env-system-python 

Nastavi promennou prostfedi BLENDER_SYSTEM_PYTHON 
-no joystick 

Vypne podporu joysticku 

-noglsl 

Vypne stinovani GLSL (shading) 
-noaudio 

Pfepne zvukovy system na "Zadny" 
-setaudio 

Pfepne zvukovy system na secificke zafizeni 
NULL SDL OPENAL JACK 

-h nebo — help 

Vytiskne tuto napovedu 

-v nebo — version 

Vytiskne verzi Blenderu 

Ukonfiuje zpracovani voleb. Nasledujici argumenty prochazi beze zmen. 
Pfistup pomoci python knihovny sys.argv 

Dalsi volby: 

/? 

Vytiskne tuto napovedu (windows) 

— verbose <verbose> 

Nastaveni urovne upovidanosti vypisu. 

-R 

Registruje v systemu extenzi .blend (pouze Windows) 

-r 

POtichu registruje v systemu extenzi .blend (Windows only) 

Pffklady 

Renderovam obrazku 

# blender -b file. blend -o //file -F JPEG -x 1 -f 1 

• -b 

Natahne Blender bez rozhrani 

• file. blend 

soubor .blend pro renderovani 

• -o//file 

adresaf a cilovy soubor obrazku 

• -F JPEG 

format obrazku JPEG 

• -x1 

doplni extenzi jpg ke jmenu souboru 

• -f1 

renderuje ramec 1 
Renderovani filmu 
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# blender -b file. blend -x 1 -o //file -F MOVIE -s 003 -e 005 -a 

• -b 

Natahne Blender bez rozhrani 

• file. blend 

soubor .blend pro renderovani 

• -x 

doplni extenzi .avi ke jmenu souboru 

• -o//file 

adresaf a cilovy soubor filmu 

• -F MOVIE 

ulozifilm .AVI s nizkou kompresi 

• -s 003 -e 005 -a 

Nastavi start renderovani na ramec 003 a konec na 005. Dulezite: Muzete pouzitpouze -s nebo -e, ale muslte dodrzet poradl, 
jinak Blender nebude pracovat! 

Spusteni Blenderu se specifickym engine 

Parametrem je -E engine nebo -engine engine 

# blender —engine CYCLES 

Seznam dostupnych renderovacich engine ziskate pomoci 

# blender — engine help 

nebo 

# blender -E help 
Pfiklad vystupu 

found bundled python: /home/satishg/bin/blender-2 . 65a-linux-glibc27-x86_64/2 . 65/python 
Blender Engine Listing: 

BLENDER_RENDER 

BLENDER_GAME 

CYCLES [1] Done ~/bin/blender-2 . 65a-linux-glibc27-x86_64/blender — engine help 

Platformy 

Jak spustit Blender z pfikazove fadky zavisi na platforme a na miste, kde je instalovany Blender. Zde jsou zakladni instrukce pro ruzne 
platformy. 

Windows 

Otevfte okno s pfikazovym radkem, jdete do adresafe instalovaneho Blenderu a spust'te pfikaz 

# cd c:\<blender installation directory> 

# blender 

Mac OS X 

Otevfete terminalovou aplikaci Jdete do adresafe instalovaneho Blenderu a spust'te aplikacni balik app pfikazem: 

# cd /Applications/Blender 

# . /blender . app/ Contents/MacOS/blender 

Pokud vyuzivate prikazovou radku vice, je vhodne vytvofit zastupny alias, a tak pfikazem 'blender' spustite terminal. Pfiklad skriptu je 
zde: 

# echo "alias blender=/Applications/Blender/blender .app/Contents/MacOS/blender" » ~/. profile 

Pokud nyni otevfete nocvy terminal, nasledujici pfikaz bude fungovat: 

# blender 

Linux 

Otevfete terminalovou aplikaci, jdete do adresafe instalovaneho Blenderu a spust'te jej pfikazem: 

# cd <blender installation directory> 

# . /blender 

Pokud je Blender nainstalovan v promenne PATH (obykle je instalovan Blender instalacnim balikem), muzete jednoduse vyuzit toto: 
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# blender 
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Renderovaci engine Cycles je novy engine dostupny od verze Blenderu 2.61 . Prochazi stale vyvojem a v soucasne dobe ze zamsfuje 
na interaktivitu a jednoduchost pouziti. Samozfejme bez oemzeni svych produkcnich moznosti. K dispozici je tez vyvojova 
dokumentace . 

Zaciname 

Engine cycles je dodavan spolu v instalcnim baliku Blender a implicitne je zapnuty. Pro jeho vyuziti je pouze nutne jej zapnout v horn! 
liste vyberu renderovaciho engine. Jakmile je zapnuty, je mozne ihned interaktivne renderovat nastavenim editoru 3D pohledu na 
kreslici rezim renderovani. Render budou udrzovat nastaveni materialu a objektu tak, jak je budeme prubezne menit. 

Odkazy 

• kamera 

• materialy 

o povrchv 
o objemy 
o rozmisteni 

• World-svet 

• svetla 

• Nodes-uzly 

o Shaders-stinovace 

o textury 

° dalsi... 

o OSL Shaders 

• renderovani vlasu 

• svetelne paprsky 

• integrator 

• redukce sumu 

• pruchody renderem 

• editovani textur 

• renderovani qrafickym cipem (GPU Rendering) 
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Modul renderovani pomoci cyklu je dodavan jako doplnek (add on), kteryje ve vychozim nastaveni povolen. Aby bylo mozne vyuzit 
renderovani cykly, je nutne mit aktivni nastaveni renderovaciho motoru (engine) vzahlavi .Interaktivni rendering je mozne zahajit pomoci 
nastaveni zobrazeni 3D. Render bude doplnovat obraz a aktualizovat jej podle uprav modelafem (material, tvar, pohled). 




Prvni kroky a nastaveni renderovani cykly 



Renderovani pomoci GPU 

Ve specialni dokumentaci dale je popsano renderovani pomoci GPU (procesor na graficke karte). V pfipade, ze modelaf ma k 
dispozici vykonnou grafickou kartu, jejiz mikroprocesor je pfimo predurcen pro "renderovani za letu", muze byt renderovani mnohem 
rychlejsi nezli pfi vyuziti vykonu centralniho procesoru. Viz detaily v separatni kapitole GPU Rendering . 

Uvody 

je mozne shlednout zde tutorials . 
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Tutorials 

• Cycles Complete Overview 

• Cycles Basics Tutorial Series 

• Introduction to Cycles (Blender Guru) 




• Introduction to the Cycles Render Engine (Blender Cookie) 




• Volumetric Absorption in Cycles 




• Advanced Particle Trail with Cycles 




• An Animated Pin Toy (BlenderDiplom) 




• How to create hoarfrost in Cycles (BlenderDiplom) 




• Create a Realistic Water Simulation (Blender Guru) 
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• Advanced Organic Material Setup with Maps (BlenderDiplom) 



• Rendering a Scene of Wooden Barrels (Blender Cookie) 




• Rendering Nuts and Bolts with Cycles (Free 3D Tutorials) 
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Kamera 
Perspektiva 

Velikost objektivu a uhel (Lens Size and Angle) 
fidiuhel pohledu. 




Ortograficke zobrazeni 

Meitko (Scale) 

Urcuje velikost objektu promitanych do obrazku. 




New Clip F»f Clip 



Panoramaticke zobrazeni 

Cykly podporuji panoramaticke kamery prime a typu rybi oko. Vsimnete si, ze k zobrazeni nemuze dojit pomoci renderovani metodou 
OpenGL v pracovnim pohledu, ale pouze prostrednictvim Mastniho renderovani. 

Equi rectangular 

Render a panoramic view of the scenes from the camera location and use an equirectangular projection, always rendering the full 
360° over the X-axis and 180° over the Y-axis. 

This projection is compatible with the environment texture as used for world shaders, so it can be used to render an environment map. 
To match the default mapping, set the camera object rotation to (90, 0, -90) or pointing along the positive X-axis. This corresponds to 
looking at the center of the image using the default environment texture mapping. 

Rybi oko 

Objektivy typu rybi oko jsou obvykle sirokouhle s vyraznym zkreslenim. Zobrazeni je uzitecne pro vytvofeni panoramatickych snimku, 
napf. projekce typu kulove kamery, nebo take za ucelem umeleckeho zpracovani obrazu. Objektivtypu { { Literal | Fisheye Equisolid } } 
bude nejlepe odpovidat skutecne kamefe. Poskytuje ohniskovou vzdalenost objektivu a zorne pole uhlu a bude take uvazovas i s 
rozmery vlastniho optickeho senzoru. 



Fisheye Equidistant lens does not correspond to any real lens model; it will give a circular fisheye that doesn't take any sensor 
information into account but rather uses the whole sensor. This is a good lens for full dome projection. 

Lens 

Lens focal length in millimeter. 
Field of View 

Field of view angle, going to 360 and more to capture the whole environment. 
Hloubka ostrosti (Depth of Field) 

Aperture Type 

Method with which to specify the size of the camera opening through which light enters. With Radius the radius of the opening 
can be specified, while F/Stop specifies the size relative to the camera focal length, a measure more common in photography. 
Their relation is: aperture radius = focal length/ (2 f-stop) 
Aperture Size 

Also called lens radius. If this is zero, all objects will appear in focus, while larger values will make objects farther than the focal 
distance appear out of focus. 
Aperture F/Stop 

Also called F-number or relative aperture. Lower numbers give more depth of field; higher numbers give a sharper image. 
Aperture Blades 

If this setting is 3 or more, a polygonal-shaped aperture will be used instead of a circle, which will affect the shape of out of focus 
highlights in the rendered image. 
Aperture Rotation 

Rotation of the Aperture Blades. 
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Focal Distance 

Distance at which objects are in perfect focus. Alternatively, an object can be specified whose distance from the camera will be 
used. 

Clipping 

Clip Start and End 

The interval in which objects are directly visible. Any objects outside this range still influence the image indirectly, as further light 
bounces are not clipped. ForOpenGL rendering, setting clipping distances to limited values is important to ensure sufficient 
rasterization precision. Ray tracing does not suffer from this issue much, and as such more extreme values can safely be set. 
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Materialy 



Materialy urcuji vysledny vzhled siti, kfivek a dalsich objektu. Skladaji se ze tfi shaderu, ktere definuji vzhled povschu site, objemu uvnitf 
a rozmisteni povrchu na siti. 



Shader povrchu 

Shaderdefinuje interakci svetla na povrchu telesa. Jedna nebo vice BSDF (Distribucnifunkce obousmerneho rozptylu) urcuje, zdali 
pfichozi svetlo je odrazeno zpet, lomeno smerem k pozorovateli, nebo absorbovano (pohlcovano). 

Emise (Emission, vyzafovani) urcuje jak je svetlo vyzafovano povrchem a tedy umozhujici, aby kazde teleso mohlo byt svetelnym 
zdrojem. 

Volume Shader 

Shader objemu je v soucasne dobe ve vyvoji . 

Pokud je shader povrchu neodrazi nebo neabsorbuje svetlo, prochazi svetlo objemem. Pokud neni zadny objemovy shader zadan, 
bude svetlo prochazet telesem az na druhiozu stranu jeho definicni site. 

Pokud je definovan .svazek shader popisuje interakce svetla pfi pruchodu objemu oka . Svetlo muze byt rozptylene , vstfebava , nebo 
emitovany na libovolnem miste v objemu . 

Material muze mitjak povrchovy, tak objemovy shader. Pouzitijak mohou byt uzitecne pro materialy jako je sklo, voda nebo led, kde je 
pozadovano, aby cast svetla byla absorbovana v kombinasei se shaderem odlesku na povrchu. 

Zdvihovy shader (Displacement) 

Depending on the settings, the displacement may be virtual, only modifying the surface normals to give the impression of 
displacement, which is known as bump mapping, or a combination of real and virtual displacement. 

Tvar povrchu a objemu uvnitf muze byt menen objemovymi shadery. Timto zpusobem mohou byt dale textur yvyuzity pro vykreselni vice 
detailu. 

V zavislosti na nastaveni muze posunuti byt virtualni, pouze zmenou povrchovych normal aby vznikl dojem posuvu. Tento jev se nazyva 
bump mapping. Take se muze vyuzit kombinace realneho a virtualniho posunuti . 

Uspora energie 

System materialu je postaven fyzikalnich principech s cistym oddelenim vzhledu materialu a ktery vykreslovaci (renderovaci) 
alogritmus je vybran, coz usnadhuje dosazeni realistickych vysledku a vyvazenosti osvetleni. Je tfeba vsak mit na pameti nekolik 
skutecnosti: 

In order for materials to work well with global illumination, they should be, speaking in terms of physics, energy conserving. That means 
they cannot reflect more light than comes in. This property is not strictly enforced, but if colors are in the range 0.0 to 1 .0, and BSDFs 
are only mixed together with the Mix Shader node, this will automatically be true. 

K tomu, aby materialy a vystupovat v globalni osvetleni, mely by stale platit fyzikalni zakonitosti. To znamena, ze napfiklad telesa 
nemohou odrazet vice svetla nezli na ne dopada. 

Je vsak mozne toto omezeni prolomit napfiklad svetlem s barevnosti vetsi nezii 1 ,0 anebo pomoci uzlu Pfidat Shader. Zde je vsak 
namiste opatmost, aby se materialy chovaly pfirozene pro ruzne smery a dalsi parametry osvetleni. 




Surface 



Volume 



Displacement 
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Vystupky (Displacement) 

Implementace zatim nedokoncena. Take znaceno jako expert mental ni funkce - experimental feature . 

Tvar povrchu a objemu uvnitf sit'oviny muze byt menena posunuti shaderu posuvu (displacement). Timto zpusobem mohou byt textury 
vyuzity pro ziskani vetsich detailu a podrobnosti povrchu. 

Typy vystupku 




V zavislosti na nastaveni muze posunuti byt virtualni, pouze menici normalu povrchu a tim budici dojem roz/ep?an/(znamyjako bump 
mapping), nebo kombinace realneho a virtualniho posunuti. Moznosti typu posunuti jsou : 

• "Pravy zdvih (True Displacement) ' : budou vrcholy posunuty pfed vykreslovanim a upravi tak aktualni sit'. Zdvih dava nejlepsi 
kvalitu vysledku v pripade jemneho deleni site (pletiva). Cenou za kvalitu vysledku je vsak pamet'ova narocnost operace. 

• ' Bump Mapping ' : Pri pouziti povrchoveho shaderu je vyuzito upravenych normal povrchu namisto skutecnych normal. Jde o 
rychlou alternativu skutecneho posuvu ale s urcitymi aproximacemi. Povrchove siluety nebudou zcela pfesne a take nevznikne 
odpovidajici stin vytlaku. 

• 'Zdvihovy + Bump ' : Obe metody Ize kombinovat pro posuvy plosek hrubsi sit'oviny a pomoci bump mapping pro vytvoreni 
konecnych detailu. 



Podrozdeleni - Subdivision 




Rozmisteni pomoci Bump 
Map 

Implementace neni dokoncena. Take znaceno jako experi mental ni funkce . 

Pfi pouziti Praveho zdvihu nebo Zdvihu + Bump a povoleno podrozdeleni \e mozne snizit hodnotici pomer rozdeleni site. Tento 
projev se tyka pouze vykresleni a nezobrazuje se ve vyfezu (Ize ale ukazat v rezimu Rendered Shading Mode ). Zdvih je mozne take 
uskutecnit rucne pomoci modifikatoru posuvu. 




Podrozdeleni vypnuto - zapnuto, pomer deleni 1 ,0 - 0,3 - 0,05 ( Opicka vypada 
stejne ve vyfezu, bez modifikatoru) 
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Povrchovy shader urcuje zpusob interakci svetla dopadajiciho na povrch sit'oviny objektu. Jedna nebo vice funkci BSDF urcuje, zda 
pfichozi svetlo je odrazeno zpet, lame se k pozorovateli anebo je absorbovano. 

Emise definuje, jakym zpusobem je svetlo vyzafovano povrchem objektu. tim, je mozne nastavit, ze libovolny povrch muze byt zdrojem 
svetla. 

Terminologie 

• BSDF je zkratka pro obousmernou distribucni funkci rozptylu. Definuje, jak se svetlo odrazi a lame na povrchu. 

• Reflection (reflexe) BSDF s odrazi pfichozi paprsek na stejnou stenu objetku. 

• Transmission (pruchod) BSDF pfenaset pfichozi paprsek skrze povrch na jeho opacnou stranu. 

• Refraction (lorn) BSDF je transmisnim typem a meni smer pfichoziho svetla, ktere pokracuje na druhou stenu objektu. 

Parametry BSDF 

Hlavnim rozdilem od nefyzikalnich rendereru je, ze odrazy pfimeho svetla od laml a odrazy nepfimeho svetla dalsich porchu nejsou 
oddelene, nybrzse ovladajipomocijednefunkce BSDF. Coz muze byt lehce omezujici, avsakjiste je patrna uzitecnost konzistentne 
vypadajiciho povrchu prave jednotnym renderem s nekolika parametry. 

For glossy BSDFs, roughness parameters control the sharpness of the reflection, from 0.0 (perfectly sharp) to 1 .0 (very soft). 
Compared to hardness or exponent parameters, it has the advantage of being in the range 0.0..1 .0, and as a result gives more 
linear control and is more easily textureable. The relation is roughly: roughness = 1 - 1/hardness 

Pro leskle BSDFs , ' drsnost parametry ovladat ostrost odrazu , od 0.0 ( dokonale ostry ) az 1,0 ( velmi mekka) . Ve srovnanis 
' tvrdosti 'nebo ' exponent parametry , to ma tu vyhodu, ze je v rozmezi 0,0 .. 1 ,0 , a v dusledku toho poskytuje dalsi linearni ovladaci 
prvek , a je snadneji textureable . Vztah je zhruba : drsnost = 1 - 1/hardness 
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Objem (Volume) 
Experimental™ funkce 

Objemove renderovanija zetim rozpracovano. Vizomezenivdolnicasti teto stranky. 

Volume rendering can be used to render effects like fire, smoke, mist, absorption in glass, and many other effects that can't be 
represented by surface meshes alone. 

To set up a volume, you create a mesh that defines the bounds within which the volume exists. In the material you typically remove the 
surface nodes and instead connect volume nodes to define the shading inside the volume. For effects such as absorption in glass you 
can use both a surface and volume shader. The world can also use a volume shader to create effects such as mist. 

Volume Shaders 

We support three volume shader nodes, that model particular effects as light passes through the volume and interacts with it. 

• Volume Absorption will absorb part of the light as it passes through the volume. This can be used to shade for example black 
smoke or colored glass objects, or mixed with the volume scatter node. This node is somewhat similar to the transparent BSDF 
node, it blocks part of the light and lets other light pass straight through. 

• Volume Scatter lets light scatter in other directions as it hits particles in the volume. The anisotropy defines in which direction the 
light is more likely to scatter. A value of 0 will let light scatter evenly in all directions (somewhat similar to the diffuse BSDF 
node), negative values let light scatter mostly backwards, and positive values let light scatter mostly forward. This can be used to 
shade white smoke or clouds for example. 



• Emission will emit light from the volume. This can be used to shade fire for example. 




Volume Shader: Absorption/ Absorption + Scatter / Emission 



Density 

All volume shaders have a density input. The density defines how much of the light will interact with the volume, getting absorbed or 
scattered, and how much will pass straight through. For effects such as smoke you would specify a density field to indicate where in 
the volume there is smoke and how much (density bigger than 0), and where there is no smoke (density equals 0). 

Volumes in real life consist of particles, a higher density means there are more particles per unit volume. More particles means there 
is a higher chance for light to collide with a particle and get absorbed or scattered, rather than passing straight through. 

Volume Material 

Interaction with the Surface Shader 

A material may have both a surface and a volume shader, or only one of either. Using both may be useful for materials such as glass, 
water or ice, where you want some of the light to be absorbed as it passes through the surface, combined with e.g. a glass or glossy 
shader at the surface. 

When the surface shader does not reflect or absorb light, it enters into the volume. If no volume shader is specified, it will pass straight 
through to the other side of the mesh. If it is defined, a volume shader describes the light interaction as it passes through the volume of 
the mesh. Light may be scattered, absorbed, or emitted at any point in the volume. 

Mesh Topology 

Meshes used for volume render should be closed and manifold. That means that there should be no holes in the mesh. Each edge 
must be connected to exactly 2 faces such that there are no holes or T-shaped faces where 3 or more faces are connected to an 
edge. 

Normals must point outside for correct results. The normals are used to determine if a ray enters or exits a volume, and if they point in 
a wrong direction, or there is a hole in the mesh, then the renderer is unable to decide what is the inside or outside of the volume. 

These rules are the same as for rendering glass refraction correctly. 
Volume World 

A volume shader can also be applied to the entirely world, filling the entire space. 

Currently this is most useful for nighttime or other dark scenes, as the world surface shader or sun lamps will have no effect if a 
volume shader is used. This is because the world background is assumed to be infinitely far away, which is accurate enough for the 
sun for example. However for modelling effects such as fog or atmospheric scattering, it is not a good assumption that the volume fills 
the entire space, as most of the distance between the sun and the earth is empty space. For such effects it is be better to create a 
volume object surrounding the scene. The size of this object will determine how much light is scattered or absorbed. 
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Scattering Bounces 

Real world effects such as scattering in clouds or subsurface scattering require many scattering bounces. However unbiased 
rendering of such effects is slow and noisy. In typical movie production scenes only 0 or 1 bounces might be used to keep render 
times under control. The effect you get when rendering with 0 volume bounces is what is known as "single scattering", the effect from 
more bounces is "multiple scattering". 

For rendering materials like skin or milk, the subsurface scattering shader is an approximation of such multiple scattering effects that 
is significantly more efficient but not as accurate. 

For materials such as clouds or smoke that do not have a well defined surface, volume rendering is required. These look best with 
many scattering bounces, but in practice one might have to limit the number of bounces to keep render times acceptable. 

Omezeni 

V soucasne dobe neni podporovano: 

• Renderovani koufe, ohne 

• Kamera uvnitf objemu sit'oviny 

• GPU rendering objemu 

• Spravna viditelnost paprsku pro objemy 

Volume rendering Ize pouz'rt k tomu, aby ucinky, jako je ohen , kouf , mlha , absorpce ve skle , a mnoho dalsich vlivu , ktere nemohou 
byt zastoupeny povrchu oka sam . 

Chcete-li nastavit hlasitost , vytvoft't sit' , ktera definuje meze, ve kterych se objem existuje. V materialu, ktery se obvykle odstranit 
povrchove uzliny a misto toho pfipojit hlasitosti uzly definovat stinovani uvnitf svazku. Pro ucinku, jako je absorpce ve skle muzete vyuzit 
i plochu a objem shader . Svet muze take pouzit objemu shader pro vytvoreni efektu , jako je mlha . 

Hlasitosti Shadery 

Podporujeme tfi objem shader uzly , tento model konkretni ucinky, jako svetlo prochazi objemu a komunikuje s nim . 

• Volume Absorpce absorbuje cast svetla pfi pruchodu svazku. Toto muze byt pouzito k odstinu napfiklad cerneho koufe nebo 
barevnych sklenenych pfedmetu , nebo ve smesi s uzlem objemu rozptylu . Tento uzel je ponekud podobny transparentni BSDF 
uzlu , blokuje cast svetla a umoznuje dalsi svetlo projft pfimo skrz . 

• Objem Scatter umoznuje rozptyl svetla v jinych smerech , jak to dopadne castice v objemu . Anizotropie definuje , ve kterem 
smeru je vetsi pravdepodobnost, ze rozptylsvetla . Hodnota 0 necham rozptyl svetla rovnomerne ve vsech smerech ( ponekud 
podobny difuzni BSDF uzlu ) , zaporne hodnoty at' rozptyl svetla vetsinou dozadu , a kladne hodnoty nechat rozptyl svetla 
vetsinou dopfedu . Toto muze byt pouzito k odstinu bileho koufe nebo mraku napfiklad . 

• Emise bude vyzafovat svetlo z objemu . Toto muze byt pouzito k odstinu ohne napfiklad . 

[ [ Soubor : cycles_manual_materials_volume.png | frame | center | Objem Shader : Absorpce / Absorpcni + Scatter / Emise ] ] 
Hustota === === 

Vsechny objemu shadery maji vstup hustoty . Hustota urcuje , kolik svetla bude komunikovat s objemem , jak se vstfebava a rozptylene 
, a kolik bude prochazet pfimo skrz . Pro ucinku, jako je kouf byste zadat pole hustoty uvest , kde v objemu je kouf a kolik ( hustota 
vetsi nez 0 ) , a tarn, kde neni zadny dym ( hustota se rovna 0 ) . 

Objemy v realnem zivote se skladaji z castic ,vyssi hustota znamena, ze existuje vice castic na jednotku objemu . Vice castic znamena, 
ze jevetsi sance na svetlo se srazi s castici a absorbovana nebo rozptylene , spise nez kolem rovne . 

Objem Material 

Interakci s povrchem Shader 

Material muze mit i povrch a objem shader , nebo pouze jeden ze vstupu . Pouziti jak mohou byt uzitecne pro materialy , jako je sklo , 
voda nebo led , kde chcete , cast svetla se absorbuje , kdyz prochazi pfes povrch , v kombinaci s napf. sklo nebo leskly shader na 
povrchu . 

Pokud je povrch shader neodrazi nebo absorpci svetla , vstoupi do svazku. Pokud neni zadan zadny svazek shader , bude to projft 
pfimo skrz na druhe strane site. Pokud je definovan .svazek shader popisuje interakce svetla pfi pruchodu objemu oka . Svetlo muze 
byt rozptylene , vstfebava , nebo emitovany na libovolnem miste v objemu . 

Mesh topologie 

Oka pouziva pro objem cini by mely byt uzavfeny a potrubi . To znamena, ze by mel byt v sit'ky zadne diry . Kazda hrana musi byt 
pfipojen k pfesne 2 tvafi tak, ze zde nejsou zadne otvory nebo T - tvaru plochy , kde se 3 nebo vice plochy pfipojene k okraji . 

Normal musi smefovat ven spravne vysledky . Normaly se pouzivaji k urceni , zdapaprsek vstoupi nebo opusti objem , a pokud se 
ukazovat ve spatnem smeru , nebo tarn jedira vsit'ovinou , pakrenderer je schopen rozhodnout, co jeuvnitf nebo vne objemu . 

Tato pravidla jsou stejna jako pro spravne vykreslovani skla refrakce . 
Objem World 
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V soucasne dobe je to velmi uzitecna pro nocni dobu , nebo jinych tmavych scenach , jak svet povrchu shader nebo slunecni lampy 
nebude mit zadny vliv, pokud je pouzitobjem shader . To je proto, ze svet pozadi se pfedpoklada , ze je nekonecne daleko , coz je 
dostatecne pfesne pro slunce napfiklad . Nicmene pro modelovani ucinky, jako je mlha nebo atmosferickeho rozptylu , to nenidobry 
pfedpoklad, zeobjem vyplnuje cely prostor , protoze vetsina vzdalenost mezi Sluncem a Zemi , je prazdny prostor . Pro takove ucinky , 
je lepsi vytvofit objekt hlasitosti obklopujici scenu . Velikost objektu urci, kolik svetla je rozptyleno nebo absorbovan . 

Rozptyl skace 

Real World ucinky, jako je rozptyl v oblacich nebo podpovrchoveho rozptylu vyzadovat mnoho rozptylu hopsa . Nicmene objektivni 
vykresleni techto efektu je pomaly a hlucny . V typickych vyrobnich film seen muze byt pouze 0 nebo 1 skace pouziva k udrzeni cini easy 
pod kontrolou . Efekt vam pfi vykreslovani s 0 Objem odrazi se to, co je zname jako " jediny rozptyl " ,efekt z vice odrazu je " vice 
rozptyl " . 

Pro vykreslovani materialu, jako je kuze nebo mleka ,podpovrchovy rozptyl shader jesblizeni techto ruznych rozptylovych efektu, ktere je 
podstatne efektivnejsi , ale nenitak pfesna . 

U materialu, jako jsou mraky nebo kouf , ktere nemaji dobre definovanou plochu , je nutne objem vykreslovani . Ty vypadaji nejlepe s 
mnoha rozptylu hopsa , ale v praxi , kdo mozna bude muset omezit pocet odrazu , aby pfijatelne cini krat . 



Details, info, download: http://amrc.altervista.org 



Page 319 of 361 



Doc:2.6/Manual - BlenderWiki (09/10/2014) -Svitidla (lampy / lamps) Blender CZ wiki PDF Manual conversion by Marco Ardito 

Sv'itidla 

Next to lighting from the background and any object with an emission shader, lamps are another way to add light into the scene. The 
difference is that they are not directly visible in the rendered image, and can be more easily managed as objects of their own type. 

Svitidla (lampy / lamps) 

Spolu s osvetleni vznikajicim na pozadi se svetly zafivych teles tvori sv'itidla (lampy) dalsim zpusob osvetleni sceny. Lampy nejsou 
objekty pfimo viditelne v renderovanem obrazu, ale je videt pouze jejich vysledny projev, tj. osvetleni a stiny. Jejich charkateristiky a 
parametryjsou lehce nastavitelne podobne jako nastavenijinych objektu. 

Druh - Type 

V soucasne dobe jsou podporovany tyto typy svetelnych zaficu: Point , Spot , Area a Sun . Nejsou podporovany lampy Hemi a 
budou vykreslovanyjako bodove slunecni lampy. V budoucnu je mozne tyto typy kvuli kompatibilite mozne vyuzit. 

Velikost- Size 

Velikost lampy vjednotkach Belnderu; cim vyssi, tim mekci stiny a stinovani. 
Lite Stiny- Cast Shadow 

Vypnutim teto moznosti nebude svetlo vyzafovane z lampy blokovano objekty stojiciv je ho ceste. Dusledekje urychleni 
vykreslovani (nebudou se sledovat paprsky svetelneho zdroje). 

Bodove svetlo 

Bodove zarovky vyzafuji svetlo rovnomerne do vsech smeru. Pfi nastaveni velikosti - Size vetsi nez nula se stavaji kulovitymi lampami, 
ktere davaji mekci stiny a stinovani. Sila bodovych zdroju je uvedena ve Wattech . 

Spot Lamp 

Spot lampy vyzafuji svetlo v urcitem smeru ohraniceneho prostorovym kuzelem. Nastavenim velikosti - Size vetsim nez nula mohou byt 
mekci stiny a stinovani jeste vice plynulejsi. Parametr velikost urcuje velikost kuzele, zatimco parametr smes (blend) muze zmekcit 
okraje kuzele. 

Plosne svetlo (Area Lamp) 

Plosna lampa vyzafuje svetlo ze ctvercove nebo obdelnikovite oblasti pomoci Lambertovske distribucnifunkce. 
Slunecni (Sun) svetlo 

Tyto lampy vyzafuji svetlo v danem smeru. Jejich pozice se nebere v uvahu, protoze jsou vzdy umisteny mimo scenu v nekonecne 
vzdalenosti, a tak na osvetleni nema vliv pozice teles v prostoru. Vzhledem k tomu, ze se nenachazejiv scene, k vyjadfeni jeho intenzity 
se vyuziva ruznych jednotek, ktere by mely byt obvykle nastaveny na nizsi hodnoty nez u ostatnich svetel. 
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Uzly (Nody) 

Materialy , svetla a pozadi jsou v tomto zpusobu renderovani definovany piiomoci uzlu (nodu). Uzly maji vstupy a vystupy ruzneho typu, 
od skalaru (cisel), pfes vektory (soufasnice), barvy (komponenty) a podobne. 

Shadery 

Dulezity koncept pro pochopeni tvorby pomoci uzlu a jejich nastavovanije shader socket ("suplik stinu"), ktery popisuje osvetlenijako 
interakci povrchu nebo objemu telesa, nikoli jen samotnou barvu telesa. 

Existuje nekolik typu shaderu, ktere jsou k dispozici jako uzly: 

• BSDF shader popisujici odraz a lom svetla a absorpce svetla na povrchu objektu. 

• Emission shader popisuje emise - vyzafovani svetla povrchem nebo objemem objektu. 

• Volume shader popisuje rozptyl svetla uvnitf objemu telesa. 

• Background shader popisuje emisi svetla z okolniho prostfedi . 

Kazdy shader uzel ma vstup barev a vystup shaderu. Ty mohou byt dale michany scitany pomoci dalsich shader uzlu typu Mix. Zde 
nejsou u povoleny zadne jine operace. Vysledny vystup pak muze byt pouzit pro renderovaci engine jako souhrnny vypocet vsech 
svetelnych interakci, pro prime nebo globalniosvetleni. 

Textury 

Kazdy typ textury vrezimu Cyklyodpovida jednomu uzlu spolu se soufadnicemi textury a dalsimi parametry typu vstup, barvy nebo 
hodnotyjako vystup. Zde nejsou potfeba zadne textury ve form+e datovych bloku. Je mozne opakovane znovupouziti nodu pro 
zpracovani textur. 

Pro UV mapovania vykreslovani textur vpohledu musibytvyuzitobrazovy nod. POkud bude nastavenjako aktivni, vykresli obraz s 
rezimu textur. 

Vychozi soufadnice textur pro vsechny nody jsou generovane koordinatyy s vyjimkou obrazovych textur, ktere implkicitne vyuzivaji UV 
mapovani. Kazdy nod zahrnuje nektere volby pro upravu mapovani textur a vysledne barvy. Nastavenije mozne videt ve vlastnostech 
textury. 

Dalsi 

Nody pro geometricka data, soufadnice textur, vrstveni shaderu a "nezyfikalni" triky. 
Open Shading Language 

Uzivatelse nody mohou byt vytvofeny pomoci popisneho jazyka OSL. 
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Kamera 

Zobrazit vektor - View Vector 

Vektor prostoru viditelnosti kamery od kamery k bodu stinovani. 
Pohled hloubky Z - View Z Depth 
Vzdalenost pohledu - View Distance 

Vzdalenost kamery od stinovaneho bodu. 

Hod n ota 

Vstup skalarni (jednorozmerne) hodnoty. 

Hodnota - Value 

Hodnota vystupu. 

RGB 

Vstup barvy RGB. 

Barva - Color 

Barevny vystup RGB. 

Atribut 

Ziska atribut vztazeny k objektu nebo siti. V soucasne dobe je mozne touto cestouziskat UV mapya barvy vrcholu pomocijejich jmen. 
Vrstvy a planovane atributy budou pfidany. Touto cestou jjsou pristupne vnitfni atributy jako P (pozice) , N (normaly) , Ng (geometricke 
normaly) i kdyz chodnejsi pro pfistup jsou uzly. 

Name 

Jmeno atributu. 
Color output 

Interpolace barvy RGB z atributu. 
Vector output 

Interpolovany vektor XYZ z atributu.. 
Fac output 

Skalarni hodnota interpolovana z atributu. 

Geometrie 

Geometricke informace o aktualnim stinovanem bodu. Vsechny soufadnice vektoru jsou ve svetovem prostoru World Space. Pro 
objemove shaderyje dostupna pouze pozice a pfichozi vektor. 

Position 

Pozice stinici bodu. 
Normal 

Stinovani normal na povrchu (vcetne hladkych normal a bump mapping). 
Tangent 

Tecna na povrchu. 
True Normal 

geometricka nebo plocha normala povrchu. 
Incoming 

vektor smefujici k bodu stinovani je pfi pohledu na nej. 
Parametric 

Parametricke soufadnice stinovaneho bodu povrchu. 
Backfacing 

1 .0 je-li plocha videna ze zadni strany, nebo zepfedu 0,0. 
Cesta paprsku 

Node to find out for which kind of incoming ray the shader is being executed; particularly useful for non-physically based tricks. More 
information about the meaning of each type is in the Light Paths documentation. 

Is Camera Ray output 

1 .0 if shading is executed for a camera ray, 0.0 otherwise. 
Is Shadow Ray output 

1 .0 if shading is executed for a shadow ray, 0.0 otherwise. 
Is Diffuse Ray output 

1 .0 if shading is executed for a diffuse ray, 0.0 otherwise. 
Is Glossy Ray output 

1 .0 if shading is executed for a glossy ray, 0.0 otherwise. 
Is Singular Ray output 

1 .0 if shading is executed for a singular ray, 0.0 otherwise. 
Is Reflection Ray output 

1 .0 if shading is executed for a reflection ray, 0.0 otherwise. 
Is Transmission Ray output 

1 .0 if shading is executed for a transmission ray, 0.0 otherwise. 
Ray Length output 

Distance traveled by the light ray from the last bounce or camera. 
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Uzel se zjistit , jaky druh pfichoziho paprsku jeshader vykonan , zvlaste uzitecne pro triky non - fyzicky zalozene . Dalsi informace o 
vyznamu kazdeho typu je v [[// Light cesty . | . . . Lehke cesty] ] dokumentace . 

Je Fotoaparat Ray vystup 

1 .0 , pokud stinovani se provadi pro ray kamery , 0.0 jinak . 
Je Stin Ray vystup 

1 .0 , pokud stinovani se provadi na stinove ray, 0.0 jinak . 
Je Difuzni Ray vystup 

1 .0 , pokud stinovani se provadi pro difuzni zareni , 0,0 jinak . 
Je leskly Ray vystup 

1 .0 , pokud stinovani se provadi na leskly ray, 0.0 jinak . 
Je Singular Ray vystup 

1 .0 , pokud stinovani se provadi pro singularni ray, 0.0 jinak . 
Je Reflection Ray vystup 

1 .0 , pokud stinovani se provadi pro odraz paprsku , 0.0 jinak . 
Je Pfevodovka Ray vystup 

1 .0 , pokud stinovani se provadi pro pfenos ray, 0.0 jinak . 
Ray Delka vystup 

Ujeta vzdalenost od svetelneho paprsku od posledniho odrazu nebo fotoaparatu . 
Object Info 

Information about the object instance. This can be useful to give some variation to a single material assigned to multiple instances, 
either manually controlled through the object index, based on the object location, or randomized for each instance. For example a 
Noise texture can give random colors or a Color ramp can give a range of colors to be randomly picked from. 

Location 

Location of the object in world space. 
Object Index 

Object pass index, same as in the Object Index pass.transformed. 
Material Index 

Material pass index, same as in the Material Index pass. 
Random 

Random number unique to a single object instance. 

Informace o instanci objektu . To muze byt uzitecne , aby nejaka zmena do jednoho materialu pfifazen vice instanci , a to bud' rucne 
ovladane pfes index objektu , na zaklade umisteni objektu , nebo nahodne pro kazdou instanci . Naph'kladhluk textura muze dat 
nahodne barvy nebobarvy rampa muze dat rozsah barev , ktere maji byt nahodne vybral z . 

{ { Literal | Lokalita } } 

Umisteni objektu ve svetovem prostoru . 
{ { Literal | Pfedmet Index } } 

Object index prukaz , stejne jako v objektu Index pass.transformed . 
{{ Literal | Material Index}} 

Material index prukaz , stejne jako ve Material Index pruchodu . 
{{ Literal | Nahodny}} 

Random cislo jedinecne vjedne instanci objektu . 

Fresnel 

Dielectric fresnel, computing how much light is refracted through and how much is reflected off a layer. The resulting weight can be 
used for layering shaders with the Mix Shader node. It is dependent on the angle between the surface normal and the viewing 
direction. 

IOR input 

Index of refraction of the material being entered. 
Fresnel output 

Fresnel weight, indicating the probability with which light will reflect off the layer rather than passing through. 
Layer Weight 

Output weights typically used for layering shaders with the Mix Shader node. 

Blend input 

Blend between the first and second shader. 
Fresnel output 

Dielectric fresnel weight, useful for example for layering diffuse and glossy shaders to create a plastic material. This is like the 
Fresnel node, except that the input of this node is in the often more-convenient 0.0 to 1 .0 range. 
Facing output 

Weight that blends from the first to the second shader as the surface goes from facing the viewer to viewing it at a grazing angle. 

Dielektricke fresnel , vypocetni , kolik svetla lame a kolik se odrazi od vrstvy . Vysledna vaha muze byt pouzit pro vrstveni shadery s 
Mix Shader uzlu . To je zavisle na uhlu mezi povrchem a normalnim smeru pohledu . 

{{Literal | lORvstup}} 

Index lomu materialu je zadane . 
{ { Literal | Fresnel vystup } } 

Fresnel hmotnost , coz naznacuje pravdepodobnost , s niz svetlo se odrazi od vrstvy , spise nez prochazet . 
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Hmotnost vrstvy (Layer Weight) 

Vystupni vahy obvykle pouziva pro vrstveni shadery s Mix Shader uzlu . 

{{Literal | Blend vstup }} 

Blend mezi prvnim a druhym shaderu . 
{ { Literal | Fresnel vystup } } 

Elektricka fresnel hmotnost , coz je uzitecne napfiklad pro vrstveni rozptylene a leskle shadery pro vytvofeni plastoveho materialu 
. Je to jako Fresnelovy uzlu , krome toho, zevstup tohoto uzlu je casto vice , pohodlne 0,0-1 ,0 rozsahu . 
{ { Literal | Tvafi v tvar vystup } } 

Hmotnost ktery se hodi zprvniho do druheho shaderu jakoplocha se pohybuje od celem k divakovi zobrazenim v uhlu pastvy . 
Sou fad nice textur 

Commonly used texture coordinates, typically used as inputs for the Vector input for texture nodes. 
Generated 

Automatically generated texture coordinates from the vertex positions of the mesh without deformation, keeping them sticking to 
the surface under animation. Range from 0.0 to 1 .0 over the bounding box of the undeformed mesh. 
Normal 

Object space normal, for texturing objects with the texture staying fixed on the object as it transforms. 

UV 

UV texture coordinates from the active render UV layer. 
Object 

Position coordinate in object space. 
Camera 

Position coordinate in camera space. 
Window 

Location of shading point on the screen, ranging from 0.0 to 1 .0 from the left to right side and bottom to top of the render. 
Reflection 

Vector in the direction of a sharp reflection; typically used for environment maps. 
Bezne pouzivane souradnice textur , ktere se obvykle pouzivaji jako vstupy pro vektorova vstup pro textury uzly . 
{ { Literal | Generovano } } 

Automaticky generovane textury souradnic z vrcholovych pozic sit'oviny bez deformace , drzet je drzet na povrch v ramci 
animace . Rozsah 0,0-1 ,0 pfes ohranicovaci ramecek nedeformovane site. 
{ { Literal | Normal } } 

Object prostor normalni , pro texturovani objektu s texturou zustat pevne na objekt , protoze pfetvafeji . 
{ { Literal | UV } } 

UV textury souradnic z aktivni omitky UV vrstvou . 
{ { Literal | objektu } } 

Pozice souradnic v prostoru objektu . 
{ { Literal | Fotoaparat } } 

Pozice souradnic v prostoru kamery . 
{ {Literal | Okno}} 

Umisteni zastineni bodu na obrazovce v rozmezi 0,0 az 1 ,0 z leve na pravou stranu a spodni do horni casti omrtky . 
{ { Literal | Reflexe } } 

vektor ve smeru ostry odraz , typicky pouzivane pro zivotni prostfedi map . 

Informace o casticich 

For objects instanced from a particle system, this node give access to the data of the particle that spawned the instance. 
Index 

Index number of the particle (from 0 to number of particles). 

Age 

Age of the particle in frames. 
Lifetime 

Total lifespan of the particle in frames. 
Location 

Location of the particle. 

Size 

Size of the particle. 
Velocity 

Velocity of the particle. 
Angular Velocity 

Angular velocity of the particle. 



Pro objekty dukazem ze systemu castic , tento uzel poskytnout pristup k udajum o castice , ktere plodil instance . 

{{Literal | Index}} 

Indexove cislo castice ( od 0 do poctu castic ) . 
{ { Literal | Vek } } 

Vek castice v ramech . 
{ { Literal | Zivotnost } } 

Celkova delka zivota castice v ramech . 
{ { Literal | Lokalita } } 

Umisteni castice . 
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{{Literal | Velikost}} 

Velikost castic . 
{{Literal | Velocity}} 

Rychlost castice . 
{ { Literal | Angular Velocity } } 

Uhlova rychlost castice . 

Informace o vlasech 

This node gives access to strand information. 
Is strand 

Returns 1 when the shader is acting on a strand, otherwise 0. 
Intersect 

The point along the strand where the ray hits the strand (1 at the tip and 0 at the root). 
Thickness 

The thickness of the strand at the point where the ray hits the strand. 
Tangent Normal 

Tangent normal of the strand. 



Tento uzel umozhuje pfistup k informacim vlakna . 

{{Literal | Je strand}} 

Vrati hodnotu 1 , pokud jeshader jedna o pramen , jinak 0 . 
{ { Literal | Intersect } } 

bod podel vlakna , kdepaprsek narazi na pramen (1 na spicce a 0 u korene ) . 
{ { Literal | Tlousf ka } } 

tloust'ka vlakna v miste, kdepaprsek narazi na pramen . 
{ { Literal | Tangent Normal } } 

Tecna normalni provazce . 

Tangenta (tecna) 

Generuje smer teeny pro anizotropnich BSDF . 

, { { Literal | Smer Type } } :Tangencialni smerovy mohou byt odvozeny z valcoveho vystupku kolem X , Y a osy Z (radialni ) , nebo rucne 
vytvofene UV mapa pro plnou kontrolu . 

{ { Literal | Tangent Vystup } } 
smervektortangenty . 

Generates a tangent direction for the Anisotropic BSDF. 

Direction Type 

The tangent direction can be derived from a cylindrical projection around the X, Y or Z axis (Radial), or from a manually created 
UV Map for full control. 
Tangent Output 

The tangent direction vector. 
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Vystupni nody 

Vystupni nodyjsou finalnimi prvky v kazdem stromu nodu. Je mozne jich mit vice, avsak pouze jeden aktualni bude pouzit pfi 
renderovani (je oznacen obarvenim). Pfed vystupnimi nody se vzdy nahazt stinovace Shaders vyjma pfipadu naruceni povrchu 
Displacement nebo jako vystup materialu. 

Vystup z materialu 

• Surface: Povrchovy vystup z materialu 

• Volume:V soucasne dobe nezavisly vyvoj.nede/a nic 

• Displacement: Slouzi k vytvofeni bump mapping nebo skutecneho podrozdeleni 
Vystup z lampy 

• Surface: Neni z aktualniho povrchu, ale z konecneho vystupu objektu Lampy 
Vystup svetovy (World) 

• Povrch (Surface): rojev a vzhled prostfedi obvykle predchazi stinovac pozadi (Background Shader) 

• Objem (Volume):' V soucasne dobe v ramci nezavisleho vyvoje , nedela nic 
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Cesty svetla - paprsky 
Typy zafeni 

Typy svetla (paprsku, zafeni ) mohou byt cleneny do techto ctyf kategorii: 

• Kamera: paprsky vychazeji pfimo z kamery 

• Odraz (reflexe): paprsky jsou vytvafeny odrazem od povrchu 

• Transmise: paprsky jsou vytvafeny pruhodem skrze povrch 

• Stin: zafeni je vyuzito pro prusvitne stiny 

Zafeni odrazu a prusvitu muze dale mit tyto vlastnosti: 

• Difuzni (Diffuse): paprsek je generovan pomoci difuzniho odrazu nebo pfenosu (prusvitnost) 

• Leskly (Glossy): paprsek je generovan pomoci leskleho zrcadloveho odrazu nebo pfenos 

• Singular™ (Singular): paprsek je generovan dokonale ostry odraz a pfenos 

Uzel cesty paprsku je mozne vyuzit k nalezenitypu svetla pro stinovani. 




Ovladani odrazu 

Maximalni pocet svetelnych odrazu Ize ovladat rucne. Zatimco v idealnim pfipade by to melo byt pocet odrazu nekonecny, v praxi muze 
(musi) stacit mensi pocet odrazu. Anebo nebo nektere lehke interakce mohou byt zameme vynechany pro rychlejsi konvergenci 
vypoctu. Pocet difuznich reflexi, lesklych odrazu a odrazu pruchodem Ize ovladat samostatne. 

Cesty svetla jsou pravdepodobnostne ukonceny pokud specifikujeme minimalni pocet svetelnych odrazu (nizsi nezli maximalni). V 
tomto pfipade bude renderovani mnohem rychlejsi, avsak vysledny obraz muze byt zrnity (zasumeny). 

Beznym zdrojem sumu je kaustika, ktera vznika rozptylem a naslednym odrazem svetla na hladkych povrsich. (pokud uvazujeme zdroje 
paprsku v kamefe). Je zde moznost tuto volbu uplne vypnout. 

Pojem "kaustika" 

Kaustika je opticky jev a je tvofena obalkou svetelnych paprsku odrazenych, anebo lomenych zakfivenou plochou, nebo pfedmetem. 
Slovo kaustika take oznacuje obraz obalky paprsku na jinem povrchu. Beznou ukazkou kaustiky je sklenice s vodou, na kterou sviti 
slunce. Sklenice vrha stin a soucasne vytvafi zakfivenou oblast velmi jasneho svetla. 



Fyzikalni popis: pokud soubezne paprsky dopadnou na zakfivenou plochu, jsou dale lomeny v ruznych smerech. Vlneni z bodoveho 
zdroje svetla se sifi prostfedim s relativni permitivitou A, a z neho vstupuje do vrstvy, ve ktere permitivita nejprve klesa do jisteho 
minima a potom opet roste k hodnote A. V urcite casti vrstvy dochazi k tomu, ze se paprsky obtaci obloukem zpet ke zdroji. Vrcholy 
techto oblouku je mozne spojit pomyslnou plochou, pfez kterou zadny paprsek neprojde a pod kterou se dva soused ici paprsky 
protinaji. Tato plocha se nazyva kaustika. 

Prusvitnost (Transparency) 

Zkratka BSDF 

Bidirectional scattering distribution function - distribucnifunkce obousmerneho rozptylu 

Transparentni shader BSDF je pfedurcen ku zvlastnimu zachazeni. Kdyz pfes nej prochazi paprsek, svetlo prochazi pfimo, jako v 
situaci, kdy v ceste paprsku nestoji zadny geometricky prvek. Typ svetla se pruchodem transparentnim BSDF nemeni. 

Alpha pruchod vystup je take odlisny pro transparentni BSDF. Dalsi prusvity BSDF jsou povazovanyza nepruhledne, protoze meni 
smer svetla. Stejne tak nemohou byt pouzity pro kompozici alfa, zatimco prusvitnost je mozni pfes BSDF. 

The maximum number of transparent bounces is controlled separately from other bounces. It is also possible to use probabilistic 
termination of transparent bounces, which might help rendering many layers of transparency. 
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Maximalni pocet pruhlednych odrazu je fizen oddelene od ostatnich odrazu . Je take mozne pouzit pravdepodobnostni ukonceni 
pruhlednych odrazu ktere by mohly pomoci s renderovanim vice vrstev pruhlednosti. 

Vsimnete si, ze zatimco semanticky paprsek prochazi, jako kdybyzadna geometrie byla zasazena , cimzvykonje ovlivne, protoze 
kazdy krok transparentnosti vyzaduje provedeni shaderu a sledovani paprsek . 

Viditelnost 



Objekty mohou byt nastaveny jako neviditelne pro typ castecneho osvetleni: 

• Kamera 

• Difuzniodraz 

• Odlesk (Glossy reflection) 

• Pruchod (tramsmise) 

• Stin 



Toto muze byt pouzito napfiklad pfi vytvofeniemitujicisite neviditelnou pro paprsky kamery. Pro pfipad duplikovanych objektu s 
dedicnosti se dedt i vlastnost skryvani objektu pfed paprsky urciteho typu. 

Pokud jde o vykon, za pouzititechto moznostije vice efektivni kdyz vyuzh/a nastaveni uzlu shaderu, ktery dosahuje stejneho ucinku. 
Objekty neviditelne pro urcite typy zafeni budou pfeskocen. 

^ Nazvoslovi 

V ceskem i v anglickem jazyce je nutne pocitat s odlisnym vyznamem slov prusvitny (translucent) a pruhledny (transparent). 
Obecne prusvine prostfedi je takove, kterym dokaze projit svetlo, zatimco prusvitne prostfedi dava svetlu moznost pruchodu a 
pusobi na nej pouze, ze jej ruznymi zpusoby lomi. Z fyzikalniho pohledu jsou si prostfedi obou typu velice podobna, avsak z 
pohledu renderovani a pfedevsim raytracingu ne nutne pocitat s temito obema parametry prostfedi. Velice pikantni je z pohledu 
fyziky optiky i nehomogenni (nesourode) prostfedi, ve kterem se napfiklad mufze svetlo sifit jinak podle uhlu pruchodu 
prostfedim. Hezkou ukazkou jsou tekute krystalya vyuziti v diplejich LCD). 
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Co je Freestyle? 

Freestyle je v pojeti grafiky oblast kresby pomoci obrysovych hran a car vykreslovane pomoci nefotorealistickeho renderovaciho 
engine (non-photorealistic NPR). Vyuziva data tvaru sit'oveho modelu (mesch model) a Z-hloubku pohledu ke kresleni ruznych typu 
hran. V nastaveni je mozne vyuzit ruzne typy car a dosahnout tim zcela ojedineleho a umeleckeho ztvarneni "rucnich kreseb", "maleb", 
nebo technickych nacrtu. 

Velkou ruznorodost stylu car davaji dva operacni mody - Skriptovani Pythonem a Editor parametru . Styly casto mohou pokryvat styly 
typu japonske kresby velkym stetcem, animovane komixy, atp. Tezje mozne vyuzit kombinaci ruznych stylu. Jedinym omezujicim 
faktorem je samo nebe ! pozn. pfekl.: opravdu v originalu stoji "the sky is the limit!" :-) . 



4 




Scena z animovaneho filmu OHA Studio ( the .blend file ). © Mechanimotion 
Entertainment. 




Nacrtvzduchotechniky, Lee Posey. CCO (File:HVACPreViz.zip ) 
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Kuchyne, Vicente Carro. © AnigoAnimation 



Vice techto umeleckych Ize nalezt na 

http://wiki.blender.Org/index.php/Dev:Ref/Release Notes/2. 67/FreeStyle#Freestyle Artwork Showcase 
Zakladni kontext 



Aktivujte Freestyle pomociokna Buttons — » zalozka Render—* panel Freestyle a zaskrtnete check box. Renderovani Freestyle 
je dostupne pouze pri vyuziti interniho Blender renderu. 
Nastaveni Freestyle je umisteno v novem kontextu Render Layers. 

Jedna rednerovana vsrtva muze mit pouze jedinou pohledovou mapu (viewmap). Pohledova mapa sdruzuje detekci hran a 

nastaveni (Crease Angle, Culling toggle, Face Smoothness toggle, Material Boundaries toggle, Sphere Radius and Kr 

Derivative Epsilon advanced options). 

Pohledova mapa muze mit vice nastaveni car. 

Rizeni nastaveni car, jejich typu a zpusobu renderovani ve vasi scene. 

Kazda cara vyuziva jeden styl car (ktery muze byt sdilen vice sadami car). 

Styl car fika Freestylu jak renderovat skupiny cas v parametrech jako jsou barva, alfa prusvitnost, tloust'ka a dalsich. 



opkont 



BtiMion bMM h 

andifiMtng 



Chains of feature edges 



Line stylifauor 



Lan M pi ■ u 



Uw style opUont 



1 



20 hne rJrav.ir^, 



Blokove schema pohledove mapy Freestyle a procesu 
Znama omezeni 



FreeStyle je dostupny pouze pro intern! renderer Blender. 

Vysoce narocne na pamet': vsechny sit'ove objekty jsou do pameti natazeny soucasne. 
Jsou podporovany pouze objekty s plochami. Tyto druhy objektu jsou ignorovany: 

o Site s dratovymi materialy. 

o Site se zcela pruhlednymi materialy. 
Pruhledne plochyjsou povazovanyza prusvitne. 
Nejsou detekovany hrany mezi pruniky ploch. 
Maskovanivrstevnefunguje ve Freestyle. 

Vysledky renderovani Freestyle nebosahuje zadnou informaci o hloubce (Z-depth). 
Nepracuje s panoramatickou kamerou. 
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Zakladni moznosti 




Zakladni moznosti renderingu Freestyle. 

Aktivujte Freestyle v kontextu Render, kde okno tlacitek Buttons nabizi nasledujici moznosti: 

Line Thickness - Tioust'ka cary 

K dispozici jsou dva ruzne rezimy pro definovani zakladni tloust'ky cary. 
Absolutni 

Tioust'ka caryje dana uzivatelem zadany pocet pixelu. Vychozi hodnota je 1.0. 
Relativni 

Jednotka Tioust'ka caryje upravena v pomeru k soucasne vertikalni rozliseni obrazu na 480 pixelu. Napfiklad pokud 
jednotka tioust'ka caryje 1.0 s vyskou obrazu nastavenou na 480, potom je 1.5 s vyskou 720 a 2.0 s vyskou 960. 

Line Thickness - Tioust'ka cary 

Pouze pro Absolutni tloust'ku cary: zakladni tioust'ka cary vpixelechje ve vychozim nastaveni 1.0. 
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Existuje pouze jedna pohledova mapa na jednu renderovanou vrstvu. Ridi parametry pro detekci hran, ktere detekovane hranyjsou 
aktualne renderovane a jak. Muze byt fizena prostfednictvim pfivetiveho uzivatelskeho rozthrani editorem parametru . nebo 
vykonnejsim, lee mnohem slozitejsim skriptovanim pomoci Pythonu . 

Hladkost povrchu - Face Smoothness 

POkud je povoleno, bude brana v uvahu hladkost v kalkulacich hran. 




Rozhranieditoru parametru 



Uhel pomackani- Crease Angle 

Pokud dve sousedni plochy sviraji uhel mensi, nezli je definovano uhlem Crease Angle, hrany mezi plochami budou renderovany 
pomoci hrany typu Crease definovane v sade car. Hodnota ma take vliv na hrany siluety (Silhouette). 

Odpad - Culling 

Ignoruje hrany, ktere jsou mimo pohled (setfi vypocetni cas a pamet', ale muze v nekterych pripadech snizit kvalitu vysledku). 



Pokrocile moznosti 




Pokrocile moznosti 



Polomer koule - Sphere Radius 

Polomer ma vliv na vypocty kh'vosti pro hrany na pomezi Ridge, udoli - Valley a kontury - Suggestive Contour a vyberu typu cary z 
nastavene sady car. 

Kr Derivative Epsilon- kfi'vost 

Dava kontrolu nad vystupem vyberu hran typu Suggestive Contour a Silhouette. Detailnejsi informace najdete vtomto dokumentu 
File:Manual-2.6-Render-Freestyle-Pri ncetownl_inestyle.pdf . 

Epsilon je udaj z oblasti geometrie a vypovida o stoupani ci klesani kfiv^y. Kr koeficient derivace plochy znaci kriwst. Vypovida o "vypouklosti" plochy vdanem 
bode, o kornexite, konkayte. 
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Editor parametru 
Freestyle 

Dntrol mode 
ge Detection Options: 



Parameter Editor Mode 



Crease Angl : 1 34 .4 3 
Culling 

Advanced Options 



Face Smoothness 
Material Boundaries 




Line Set Name: , LineSet 
Selection 



Visibility Edge Types ^^^^^21 Image Bord 



Logical AND 



Edge Mark 
External Contour 
Material Boundary 




Editor parametru 

Editor parametru metody Freestyle je uzivatelsky pfivetive rozhrani pro definici a fizeni vyberu sady car a stylu pfi renderovani. 
Sadycar ridi, ktere z detekovanych hran budou renderovany. 
Styly car fidi, jak budou vybrane hrany renderovany. 

Pohledova mapa (tedy render vrstva) muze mitvice fadek nastavi, kde kazda sada car a liniije provazana k stylum kreslenicar. 
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Sady car - line set 

Sadycar vybiraji mezi linkami (hranami) detekovanymi pomoci Freestyle, ktera znich bude renderovana jakym style m can/ , a to 
ruznymi metodami. 




■ Silhouette □ Crease □ Border □ Edge Mark 



Priklady nekterych zakladnich typu hran - od LightBWK (File:EdqeTvpe.zip) 
Vyber podle Viditelnosti 

K dispozici jsou tfi moznosti pro vyber hran podle viditelnosti. 

Visible-viditelna 

Jsou vykresleny pouze okluzni linie. 

Hidden-skryta 

Jsou vykresleny linky ines s alespo'N jednim podvrchem. 




Overeni viditelnych a skrytach hran - od LightBWK ( File:HiddenCreaseEdqeMark.zip ) 
Ql Range-QI rozsah 

Ql je zkratkou pro Kvantitativni neviditelnost. Jsou renderovany okluzni linky s poctem ploch v danem rozsahu. 

Start a End-konec 

Renderovany linky pouze s Ql Range, min/max pocet povrchu.. 
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Vyber podle typu hran 

Edge types are basic algorithms for the selection of lines from geometry. When using the parameter editor you have to choose at 
least one edge type in order to get a render output, but several edge types can be combined in one line set. Edge types can also be 
excluded from calculation by pressing the X next to them. 

Vyber podle typy hran 

Typy hran patri k zakladnim vstupum algoritmu pro vyber car. Pfi pouziti parametru editoru si musite vybrat alespoh jeden typ hrany, 
aby bylo mozne ziskat na vystupu renderovani. Pro jednu vyslednou caruje mozne kombinovat nekolik typu hran. Z vypoctu je mozne 
take urcite typy hran vyloucit a to pomoci stisku tlacitka {{Literal|X} } vedle kazde z nich. 

Silhouette 

Draws silhouettes around your closed objects; it is often good for organic objects (like Suzanne & Sphere), and bad for sharp 
edges, like a box. It can't render open mesh objects like open cylinders and flat planes. The output is affected by the Kr 
Derivative Epsilon viewmap setting. 

Crease 

Shows only edges whose adjacent faces form an angle greater than the defined viewmap's Crease Angle. 




Crease Angle proof of concept for 121° by LightBWK ( File:CreaseAngle.zip ) 
Border 

Border is for open/unclosed edge meshes; an open cylinder has an open edge at the top and bottom, and a plane is open all 
around. Suzanne's eye socket is an open edge. All open edges will have lines rendered. This depends on the mesh structure. 

Edge Marks 

Renders marked edges. See below for details. 

Contour 

Draws the outer edges and inner open border. 



External Contour 

Draws the contour lines, but only on the outer edges. 




Left pair: Contour; Right pair: External Contour 



Suggestive Contour 

Draws some lines which would form the contour of the mesh if the viewport was shifted. Depends on your viewmap settings for 
Kr Derivative Epsilon and Sphere Radius (further information: File:Manua l-2.6-Render-Freestyle-PrincetownLinestyle.pdf ). 

Material Boundary 

Draws lines where two materials meet on the same object. Must be activated in the viewmap settings. 
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Ridge & Valley 

Draws ridges and valleys. Depends on your Sphere Radius viewmap settings. 



Edge Marks 




Edge Mark setting in the 
Line Sets tab. 



In edit mode you can mark "Freestyle Edges" in the same manner you can mark "Seams" for UV unwrapping or "Sharp" for edge split. 
These marked edges are available to render when you select Edge Mark. 

This is done as follows: 

• Select your mesh and tab into Edit mode. 

• Select the edges you want to be marked. 

• Press CrtlE and select Mark Freestyle Edge. 

Edge marks are useful when you want to draw lines along particular mesh edges. The examples below explain the use of edge marks. 




Marking Freestyle Edges Render without Edge Render with Edge Marks 
in edit mode. Marks. enabled. 



The image on the left shows a sphere in Edit mode. The green lines are the edge marks. On the right you see a render without edge 
marks enabled. 

With edge marks enabled, the previously-marked lines are always rendered. You can see the black contour lines and the blue lines 
that are made with edge marks. 

What are edge marks good for? 

1 . When you need to render marks on an almost-flat plane, when other edge types can't detect any line. 

2. When you want full control of edge rendering. Often used for edges of squarish shapes. 

3. Mark the whole base mesh to be rendered for base mesh preview. 

What are edge marks not good for? 

1 . Round outer edges (use instead Contour/External Contour/Silhouette). 

Selection by Face Marks 
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Mark Freestyle Faces. 
To set a face mark: 

• Select a mesh and tab into Edit mode. 

• Select the faces you want to be marked. 

• Press CtrIF and select Mark Freestyle Face. 

Face marks are useful for removing lines from certain areas of a mesh. 

In this example, two faces of the default cube are marked like the image on the left. On the right is a render without face marks 
activated. 




Marked Faces. 



Render Output. 




Face mark options. 

The line selection can be controlled via inclusion and faces options: 
Inclusive/Exclusive 

Whether to include or exclude edges matching defined face mark conditions from the line set. 
One Face 

(De)select all edges which have one or both neighbor faces marked. 
Both Faces 

(De)select all edges which have both of their neighborfaces marked. 
The image below shows the resulting combinations. 







Inclusive, both faces 

• 


Inclusive, One Face. 


Inclusive, Both Faces. 



Exclusive, One Face. Exclusive, Both Faces. 

Selection by Group 

You can include or exclude objects for line calculation, based on their belonging to a group. 



Group 



The name of the object group to use. 
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Inclusive/Exclusive 

Whether to include or exclude lines from those objects in this line set. 

Selection by Image Border 

If enabled, Freestyle only takes geometry within the image border into consideration for line calculation. This reduces render times but 
increases continuity problems when geometry is moved out of and into camera view. 
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I Color Alpha Thickness Geometry 



Styl cary - panel nastaveni 

Ve Freestyle nastaveni stylu cary a vubec celkovou grafickou charakteristiku vysledne cary stanovuje pet nezavislych aspektu: 

tahy 

barva 

alfa 

tloust'ka 
geometrie 



Ve vzajemne kombinaci s ruznymi nastavenimi umoznuji ziskat velike mnozstvi ruznych kresbovych stylu. Technicke kresleni, hruby 
nacrtek, karikatura, orientalni kaligrafie, atd. patri mezi zname. 

Muzete si tak vytvofit mnoho stylu car a dane styly znovu pouzivat vyberem pomoci rozbalovaci nabidky vedle nazvu stylu. 
Delkova jednotka 

Pokud neni uvedeno jinak , vsechny delky v nastaveni stylu jsou uvadeny vpixelech (relativni nebo absolutni, jak je stanoveno v core 
options - hlavni volbv ). 




demonstrace ruznych stylu car. File:LineStvles.zip 
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▼ Freestyle Line Style 


^Bmi LineStyle 






I F : j 


Color 


Alpha 


Thickness 


Geometry 
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Max 2D Angle~0° 
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Butt 




Round 


Square 


Dashed Line. 


C5)( Dl: 5 


• Gl: 2 • 
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• D3: 0 • 1 • G3: 0 • 1 







Styl tahovych kreslicich linii 

Tahy jsou konecnymi vykreslenimi car. Je dale mozne je vylepsit mnohymi zpusoby. Napfiklad odstranenim delsich, ci kratsich tahu ve 
srovnani s urcitou prahovou hodnotou, navazane tahy spojit do jednoho nebo rozbit celistvy tahu do nekolika kratsich podle svirajiciho 
uhlu. Vyuziti z nich na zaklade uhlu, carkovany vzor, atd. 

Retezeni - Chaining 




fetezeni- Chaining 

Ve vychozim nastaveni jsou vsechny linky ze sady linek zfetezeny dohromady. Existuji dve zakladni metody fetezeni: 

obycejne -Plain 

Vychozi metoda zfetezeni vytvafejicijednoduche fetezy. 

Sketchy 

Tato volba umozhuje fetezeni generovani fetezcu k vykresleni hran nekolika tahy. V podstate se vytvafi zakulacene - Round crty 
misto jednoduche linky. Toto je uzitecne pokud pouzivate nektere nahodne modifikatory pro styl car. 

Rounds 

Urcuje pocet kolecek povrchnich tahu. 

Retezeni je mozne take vypnout, a tim nechat vykreslovat kazdou linku zvlast', coz muze byt vhodne pro styly car zavisejicich na 
pfesnosti reprezentace skupinycar. 



Puleni - Splitting 







MB »«ntfi 0 
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Puleni - Splitting 



Je mozne rozdelit fetezy linek Freestyle pomoci techto kontrolnich udaju: 

Materialove hranice - Material Boundary 

rozdeli fetezce v pfipade pfechodu jednotlivych materialu. 

Minimalni uhel 2D Angle a maximalni uhel 2D 

Rozdeli fetezy jez sviraji rovinny uhel v danem intervalu uhlu. 

Delka 2D 

Rozdeli fetezy pokud jsou delsi nezli dana hodnota. 
D1/G1/D2/G2/D3/G3 

Rozdeli fetezy pomoci pferusovaneho vzoru, v nemz "D" je zkratka pro pomlcku a "G" pro mezeru. Rozdeli fetezec za pouziti 
teckovaneho vzoru, viz take nize ). 



Vyber 
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Vyber 

Je mozne si vybrat fetezce deist nez Min 2D Length, nebo kratsi nez Max 2D Length. 



Zakonceni 









Ann 


I Squar 


Ukonceni car 



Muzete si vybrat mezi tfemi typy zakonceni linek: 
Butt 

Flat cap, exactly at the point the line ends. 
Round 

A half circle centered on the end point of the line. 
Square 

A square centered on the end point of the line (hence, like the circle, the drawn end of the line is slightly extended compared to 
its computed value). 



Cerchovana cara - Dashed Line 




Rozhrani nastaveni cerchovani 



Pro povoleni cerchovanych linek zaskrtnete policko. Pak muzete urcit tfi pary tecek-carek a mezer. Hodnoty "dash" definuji delku 
carky, zatimco hodnoty mezer urcuji intervaly mezi dvema pomlckami. 

Pokud je nastavena mezera nulova, pak odpovidajici pomlcky jsou ignorovany, pfestoze maji nenulovou hodnotu. 

Pomlcky jsou povazovany za samostatne tahy, coz znamena, ze je mozne vyuzit zakoncena car, stjne jako barvu, alfu a modifikatory 
tloust'ky. 
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Barva 




>■ DHUnce torn Camera 
>■ D.«ancc*omQbi«l 
Material 



Karta nastaveni barvy tahu 

Na teto karte je mozne ovladat barvu vasich tahu. 

Zakladni barva 

Zakladni barva pro tento typ linky. 

Modifikatory 

K dispozici jsou ctyfi modifikatory barvy, ktere mohou byt promichany s podkladovou barvou pomoci obvyklych metod (viz napf. Mix 
kompozitnich uzlu ). Stejne jako u jinych modifikatoru plati pofadi jejich vyhodnocovani podle zasobniku shora dolu . 

Vliv - Influence 

Jak velky vliv ma modifikator na aktualni barv. 




Modifikator barvy podelnych tahu 



The Along Stroke modifikator menizaklad barvy s novou, ktera je dana barevnym pfechodem podel delky tahu. Jinymi slovy aplikuje 
zmenu barvy podel cary. 

Zde je nastaveni Blenderovskeho barevneho pfechodu. 
Vzdalenost od kamery 



O stance from [ from Camera] Q [ Copy | — 



RarejeMIn 0 000 



Range Max 10000 000 



RH Rmgtby Sdtlton 



Modifikator zmeny barvy podle vzdalenosti 
od kamery 



Vzdalenost od kamery color modifier alters the base color with a new one from a given color ramp, using the distance to the active 
camera as the parameter. 

je hlavnim parametrem pro zmenu barvy cary pomoci primichane barvy z nastaveneho spektra barev. 

Rozsahy Range Min a Range Max 

Rozsahy vystupuji jako meze mapovani parametru "vzdalenost kamery" do vysledneho "barvy ze spektra" . Pokud vyhovuje je 
aktualni kreslici bod vzdalen Range Min, nebo mene, je vybrana jako kreslici barva pocatecni v zadanem barevnem rozsahu. A 
naopak, je-li ve vzdalenosti Range Max a vetsi, bude mit barvu koncove casti spektra. Tyto hodnotyjsou v delkovych jednotkach 
dane sceny, nikoli vpixelech! 

Vyplneni rozsahu vyberem - Fill range... 

Nastavi hodnoty rozsahu min/max podle vzdalenosti vybranych objektu ve scene. 

Ostatni nastaveni jsou standardniho typu "barevny rozsah" barev Blenderu. 
Vzdalenost od objektu 
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Modifikator stylu linky podle vzdalenosti od 
objektu 

Modifikator Vzdalenost od objektu umoznuje fidit barvu vykreslovane linky vzavislosti na vzdalenosti od daneho objektu. 

Cil - Target 

Objektod nehozje mefena vzdalenost. 

Rozsahy Range Min a Range Max 

Rozsahy vystupujijako meze mapovani parametru "vzdalenost od objektu" do vysledneho "barvyze spektra" . Pokud vyhovuje je 
aktualni kreslici bod vzdalen Range Min, nebo mene, je vybrana jako kreslici barva pocatecni v zadanem barevnem rozsahu. A 
naopak, je-li ve vzdalenosti Range Max a vetsi, bude mit barvu koncove casti spektra. Tyto hodnotyjsou v delkovych jednotkach 
dane sceny, nikoli v pixelech! 

Vyplneni rozsahu vyberem - Fill range... 

Nastavi hodnoty rozsahu min/max podle vzdalenosti vybranych objektu ve scene a cile. 

Ostatni nastaveni jsou standardniho typu "barevny rozsah" barev Blenderu. 



Material 







3 ( Indumce 1.000 ) 




3 ■ Ramp 



Modifikator barvy stylu cary 



Modifikator barvy materialu menizakladni barvu a pfimichava novou, ktera je brana z aktualni barvy materialu pod mistem vykreslovani 
cary. 

Muzete vyuzit ruznych vlastnosti materialu, z nichz mnohe jsou monokomponentni (tj. davaji cemobile vysledky). V tomto pfipade muze 
byt mapovani nastaveno na zmenu skaly sedi do skaly barevnosti. 

Je-li pouzita s { { Literal | Splitu Material }} moznosti { { vDoslovny | zdvihu } } karta , bude vysledek nebude rozmazany mezi materialy 
podel tahy. 

Je-li pouzita volba Split by Material- rozdelit podle materialu v zalozce Stroke, vysledek nebude mezi materialy podel kreslenych tahu 
rozmazany. 




Demo materialoveho modifikatoru podle T.K. File:Lilies 
Color Material.zip 
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Alfa 




AxM Modifier 

>• Along Stroke 

/" Distance from Omm 



r Distance from otject 
h Material 



Zalozka stylu linkyalfa 

Na teto karte muzete kontrolovat alfa (pruhlednost ) obrysovych tahu. 

Zakladni pruhlednost - Base Transparency 

Hodnota zakladni alfa pro tento dany styl cary. 

Modifikatory 

K dispozici jsou ctyfi alfa modifikatory, ktere mohou byt michany se zakladnim nastavenim alfa pomoci skupinyobvyklych metod (pro 
detailnejsi popis viz napf. Mix compositing node - kompozicni uzel ). Stejne jako dalsich modifikatory jsou aplikovany shora dolu. 

Influence - vliv 

Uroveh ovlivneni vysledne pruhlednosti modifikatorem. 



Podelne tahy 




Modifikator alfa pro podelne tahy 



Modifikator podelneho tahu - Along Stroke men! hodnotu alfa v prubehu linearnim, nebo uzivatelsky definovanym. 
Mapovani- Mapping 

Linearni prirustek(od 0.0 do 1 .0), ktery muze byt invertovan pomoci volby Invert, nebo upraven uzivatelskou kfivkou mapovani. 



Vzdalenost od kamery - Distance from Camera 



^^^toMm^ol Camera] kfl [ Ccpy | ^ | ^ \2Z\ 






m 


9 • Invert 

ie by Selection 



Modifikator pruhlednosti cary v souvislosti 
se vzdalenosti od kamery 



Modifikator vzdalenost od kamery meni hodnotu alfa linearne v zavislosti na vzdalenosti od kamery, nebo pomoci upravene kfivky, kde 
vzdalenost je parametr. 

Mapovani - Mapping 

Linearni prirustek(od 0.0 do 1 .0, ktery muze byt invertovan pomoci volby Invert, nebo upraven uzivatelskou kfivkou mapovani. 

Rozsahy Range Min a Range Max 

Meze mapovani ze "vzdalenosti fotoaparatu" na "alfa v mapovani". Pokud je aktualni bod vykresleni blize, nezli Range Min, bude 
doplnena startovni hodnota alfa. A naopak je-li vetsi, nez Range Max, bude brat nastavenou koncovou hodnotu alfa. Hodnoty 
vzdalenosti jsou v jednotkach ve scene, nikoli pixelech! 

Vyplneni rozsahu podle vyberu 

Pomucka pro nastaveni rozsahu (Fill Range by Selection) vzdalenosti min/max od kamery na zaklade vyberu objektu. 
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Vzdalenost od objektu - Distance from Object 




^^^HB Influence 1 COO 

Target: [ I j) Lamp 



Q^^^^^^^^^Q 0 Invert 

( Range MinS 789 Range Max 8 801 

[ Fill ftanpt by S«t«cOon 

Vzdalenost od objektu 

Modifikator Vzdalenost od objektu - Distance from Object meni alfa stejnym zpusobem podle vzdalenosti od definovaneho objektu. 

Cil - Target 

Objekt pro mefeni vzdalenost "odkud". 

Mapovani- Mapping 

Linearni pfirustek (od 0.0 do 1 .0), ktery muze byt invertovan pomoci volby Invert, nebo upraven uzivatelskou kfivkou mapovani. 

Rozsahy Range Min a Range Max 

Meze mapovani ze "vzdalenosti od objektu" na "alfa v mapovani". Pokud je aktualni bod vykresleni blize k cili, nezli Range Min, 
bude doplnena startovni hodnota alfa. A naopak je-li vzdalenost od cile vets! nez Range Max, bude doplnena nastavena 
koncovou hodnotu alfa. Hod no ty vzdalenosti jsou vjednotkach ve scene, nikoli pixelech! 

Vyplneni rozsahu podle vyberu 

Pomucka pro nastaveni rozsahu (Fill Range by Selection) vzdalenosti min/max od objektu na zaklade vyberu pozadovanych. 



Material 




Materialovy alfa modifikator 



Modifikator materialu doplhuje alfa podle aktualniho materialu nachazejicim se pod tahem. 

Je mozne vyuzit ruzne vlastnosti materialu, z nichz nektere jsou vice komponentni(tj. vraci hodnoty RGB). V tomto pfipade bude pouzita 
prumema hodnota. 

Mapovani - Mapping 

Linearni ph'rustek (od 0.0 do 1.0), ktery muze byt invertovan pomoci volby Invert, nebo muze byt upraven uzivatelskou kh'vkou. 
Jako poznamku je vhodne doplnit, ze linearni neinvertovana volba je ekvivalentem pro "neudelat nic", tj. puvodni hodnoty z 
materialu jsou stale v rozsahu [0.0, 1 .0]. . . 

Pokud je pouzit s prvkem oddeleni podle materialu (Split by Material)vzalozce Stroke, vysledek podelnych tahu nebude mezi 
materialy rozmazany. 
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Tloust'ka 




AiMModiflef 

>• Along Stroke 

J" Calligraphy 

Distance from Camera 
Distance from Obtect 

/■ Matenai 



Rozhrani tlousfky cary 

V teto zalozce je mozne fidit tlou'stku cary, tahu. 

Zakladni tloust'ka 

Zakladni tloust'ka cary pro dany styi. 

Pozice tloust'ky 

Ovladani polohy tloust'ky tahu z puvodni (backbone) geometrie. K dispozici jsou ctyfi moznosti: 
Stfed - Center 

Tloust'ka je rovnomerne rozdelena na levou a pravou stranu geometrie tahu. 
Uvnitr - Inside 

Tahy jsou kresleny uvnitr hranice objektu. 
Vne - Outside 

Tahy jsou kresleny vne hranice objektu. 
Relativni- Relative 

Umozni specifikovat relativni pozici cislem v rozsahu mezi mezi 0.0 (uvnitr) a 1 .0 (vne) v numerickem poli pomer tloust'ky 
(Thickness Ratio) o kousek nize. 

Moznosti tloust'ky pozice jsou pouzitelne na hranove tahy typu Silhouette a Border, protoze to jsou okrajove typy definovane z hlediska 
objektu hranice. Tahy jinych okrajovych typu jsou vzdy nakresleny pomoci moznosti Center. 

Modifikatory 

Je k dispozici pet modifikatoru tloust'ky, ktere mohou byt michany se zakladni tloust'kou pomoci sady obvyklych metod ( viz napf. Mix 
kompozitni uzly ). Stejne jako u jinych modifikatoru Blender zpracovava modifikatory zasobniku shora dolu. 

Vliv 

Vliv (influence) fika, jak mnoho bude mit modifikator vliv na vysledny efekt tloust'ky kresby. 



Podelne tahy 




Modifikator tloust'ky podelnych tahu 

MOdifikator Podelneho tahu - Along Stroke upravuje zakladni tloust'ku linearni, nebo uzivatelskou funkci podle delky tahu. 
Mapovani 

Mapovani (mapping) lineirnf zavislosti (od 0.0 do 1.0), ktera muze byt invertovana (volbou Invert), nebo uzivatelskou funkci. 



Kaligrafie 
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Modifikatortloust'ky kaligraficke cary 



The Calligraphy modifier mimics some broad and flat pens for calligraphy. It generates different thickness based on the orientation of 
the stroke. 

Orientation 

The angle (orientation) of the virtual drawing tool, from the vertical axis of the picture. For example, an angle of 0.0° mimics a 
pen aligned with the vertical axis, hence the thickest strokes will be the vertical ones, and the thinnest, the horizontal ones. 

Min Thickness and Max Thickness 

The minimum and maximum generated thickness (as explained above, minimum is used when the stroke's direction is 
perpendicular to the main Orientation, and maximum, when aligned with it). 




Demonstrace modifikatoru kaligrafie - od T.K. File:Toycar 
Calliqraphy.zip 



Vzdalenost od kamery 



c 


Dutancelhsm ( from Camera 






Mix 




Influence 1.000 






Invert 


Lire 








(_ 




Range Max: 12 982 ) 







Modifikatortloust'ky tahu na zaklade 
vzdalenosti od kamery 

Modifikator vzdalenost od kamery (Distance from Camera) meni tloust'ku cary linearne, nebo podle definovane krivky v zavislosti na 
vzdalenosti kamery. 

Mapovani 

Mapovani (mapping) lineirni zavislosti (od 0.0 do 1.0), ktera rniize byt invertovana (volbou Invert), nebo uzivatelskou funkci. 
Range Min and Range Max 

The limits of the mapping from "distance to camera" to "thickness in mapping". If the current point of the stroke is at Range Min 
or less from the active camera, it will take the start thickness of the mapping, and conversely, if it is at Range Max or more from 
the camera, it will take the end thickness of the mapping. These values are in the current scene's units, not in pixels! 

Fill Range by Selection 

Set the min/max range values from the distances between the current selected objects and the camera. 



Vzdalenost od objektu 



Distance f 



from Object | El [Copy |^|v|^] 




Range Min 0 000 



Range Max 1000 000 



Value Mm 0 000 



Value Max 1000 
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Line Style Thickness's Distance from 
Object modifier 

The Distance from Object modifier alters the base thickness with a new one from either a linear progression or a custom curve, using 
the distance to a given object as parameter. 

Target 

The object to measure distance from. 
Mapovani 

Mapovani (mapping) lineirnizavislosti (od 0.0 do 1.0), ktera muze byt invertovana (volbou Invert), nebo uzivatelskou funkci. 
Range Min and Range Max 

The limits of the mapping from "distance to object" to "alpha in mapping". If the current point of the stroke is at Range Min or less 
from the target, it will take the start thickness of the mapping, and conversely, if it is at Range Max or more from the target, it will 
take the end thickness of the mapping. These values are in the current scene's units, not in pixels! 

Fill Range by Selection 

Set the min/max range values from the distances between the current selected objects and the target. 



Material 



Is7 Hiatal [ Material j Q [copy |^|v|&l 



Mix 
Diffuse 


9C 1-000 . 


3 


Linear 




(• Value Min 0 000 Value Max 1000 •") 



Modifikator tloust'ky cary podle materialu 



Modifikator Materialul meni tloust'ku cary podle materialu, na kteryje cara kreslena. 

Je mozne vyuzit ruznych vlastnosti materialu, take vicekomponentni vysledky RGB. V tomto pfipade je vyuzita hlavni hodnota. 
Mapovani 

Mapovani (mapping) lineirnizavislosti (od 0.0 do 1.0), ktera muze byt invertovana (volbou Invert), nebo uzivatelskou funkci. 
Liearni neinvertovana funkce znamena "nedelej nic", a vraci v mapovani vstupni hodnoty v rozsahu [0.0, 1 .0]. . . 

Je-li pouzita volba rozdeleni materialem (Split by Material) vzalofce tahu Stroke, vysledek nebude podel jednotlivych tahu rozmazany 
mezi materialy. 
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LineStyle 



2DOfrset 
/" 20 Transform 
/" Backbone Stretcher 
J* Bezier Curve 

Blueprint 
J" Guiding Lines 

Pertm Noise ID 

Perlm Noise 20 
J" Polygorwotion 
/■ Sampling 
f' Sinus Displacement 
J' Spatial Noise 
/• Tip Remover 



Celkove nastaveni geometrie 

V teto zalozce se fidi geometrie jednotlivych tahu. 

Modifikatory 

Je dostupnych celkem tfinact geometrickych modifikatoru. Majiza ukol upravovat, deformovat dvojrozmerne freestyle tahy. 
Tak jako je v Blenderu obvykle, modifikatory jsou uplatnovany v zasobniku odzhora dolu. 
2D Posuv 

Tento 2D Offset - posuv modifikator pfidava jednoduchy posuv linek. Ma dve skupiny nezavislych voleb / efektu: 




Modifikator posuvu car "2D 
Offset" 

Start a End-konec 

Tyto dve volby urcuji velikost posuvu u zacatku a konce cary podel 2D normaly. Vysledek je vytvoreni "obalove kfivky". Pokud 
napfiklad nastavime Start na hodnotu 50, bude pocatek tahu posunut 50 pixelu, stred cary bude 25 pixel, a konec tahu nebude 
posunut vubec. 



Xa Y 



Tyto dve volby jednoduse pfidaji horizontalni a vertikalni posuv celemu tahu. 



Transformace 2D 




Line Style Geometry's 2D 
Transform modifier 



The 2D Transform modifier applies two-dimensional scaling and/or rotation to the stroke backbone geometry. Scale is applied before 
rotation. 



The center (pivot point) of these 2D transformations can be: 

Stroke Center 

The median point of the stroke. 
Stroke Start 

The beginning point of the stroke. 
Stroke End 

The end point of the stroke. 
Stroke Point Parameter 

The Stroke Point Parameter factor controls where along the stroke the pivot point is (0.0 means start point; 1 .0 end point). 
Absolute 2D Point 

The Pivot X and Pivot Y allows you to define the position of the pivot point in the final render (from the bottom left corner). 
WARNING: Currently, you have to take into account the real render size, i.e. resolution and resolution percentage! 

Scale X and Scale Y 

The scaling factors, in their respective axes. 

Rotation Angle 

The rotation angle. 
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2D Transform modifier File:Toycar Three Contours.zip 



Backbone Stretcher 



Line Style Geometry's 
Backbone Stretcher modifier 

The Backbone Stretcher modifier stretches (adds some length to) the beginning and end of the stroke. 

Backbone Length 

Length to add to the strokes' ends. 



Bezier Curve 



Line Style Geometry's Bezier 
Curve modifier 

The Bezier Curve modifier replaces the stroke by a Bezier approximation of it. 
Error 

The maximum distance allowed between the new Bezier curve and the original stroke. 




Bezier Curve modifier demo by T.K. File:Toycar bezier.zip 



Blueprint 




Line Style Geometry's 
Blueprint modifier 

The Blueprint modifier produces blueprint-like strokes using either circular, elliptical, or square contours. A blueprint here refers to 
those lines drawn at the beginning of free-hand drawing to capture the silhouette of objects with a simple shape such as circles, 
ellipses and squares. 

Shape 
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Which base shapes to use for this blueprint: Circles, Ellipses or Squares. 
Rounds 

How many rounds are generated, as if the pen draws the same stroke several times (i.e. how many times the process is 
repeated). 

Random Radius and Random Center 

For the Circles and Ellipses shapes. Adds some randomness to each round in the relevant aspect. Using more than one round 
with no randomness would be meaningless, as they would draw over each other exactly. 

Backbone Length and Random Backbone 

For the Squares shapes. The first adds some extra length to each edge of the generated squares (also affected by the second 
parameter). The second adds some randomness to the squares. 

Note that the Min 2D Length feature from the Strokes settings is quite handy here, to avoid the noise generated by small strokes. . . 



Guiding Lines 



I 1 

Line Style Geometry's 
Guiding Lines modifier 

The Guiding Lines modifier replaces a stroke by a straight line connecting both of its ends. 
Offset 

Offset the start and end points along the original stroke, before generating the new straight one. 

This modifier will produce reasonable results when strokes are short enough, because shorter strokes are more likely to be well 
approximated by straight lines. Therefore, it is recommended to use this modifier together with one of the splitting options (by 2D 
angle or by 2D length) from the Strokes panel. 




Guiding Lines modifier Demo byT.K. File.Toycar Guiding 
Line .zip 



Perlin Noise 1D 



Line Style Geometry's Perlin 
Noise 1D modifier 

The Perlin Noise 1 D modifier adds one-dimensional Perlin noise to the stroke. 
Frequency 

How dense the noise is (kind of a scale factor along the stroke). 
Amplitude 

How much the noise distorts the stroke in the Angle direction. 

Seed 

The seed of the random generator (the same seed over a stroke will always give the same result). 

Octaves 

The "level of detail" of the noise. 

Angle 

In which direction the noise is applied (0.0° is fully horizontal). 



Perlin Noise 2D 
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Line Style Geometry's Perlin 
Noise 2D modifier 



The Perlin Noise 2D modifier adds one-dimensional Perlin noise to the stroke. 
Its settings are exactly the same as the Perlin Noise 1 D modifier. 
TODO: What's the difference between those two modifiers? 

Polygon ization 

Line Style Geometry's 
Polygonization modifier 

The Poligonization modifier simplifies strokes as much as possible (in other words, it transforms smooth strokes into jagged 
polylines). 

Error 

The maximum distance allowed between the new simplified stroke and the original one (the larger this value is, the more 
jagged/approximated the resulting polylines are). 



Sampling 




Line Style Geometry's 
Sampling modifier 



The Sampling modifier changes the definition, precision of the stroke, for the following modifiers. 
Sampling 

The smaller this value, the more precise are the strokes. Be careful; too small values will require a huge amount of time and 
memory during render! 



Sinus Displacement 




Line Style Geometry's Sinus 
Displacement modifier 



The Sinus Displacement modifier adds a sinusoidal displacement to the stroke. 

Wavelength 

How wide the undulations are along the stroke. 

Amplitude 

How high the undulations are across the stroke. 
Phase 

Allows "offsetting" ("moving") the undulations along the stroke. 




Sinus Displacement modifier demo by T.K. File:Tovcar 
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Spatial Noise 




Line Style Geometry's 
Spatial Noise modifier 



The Spatial Noise modifier adds some spatial noise to the stroke. 

TODO: definition of "spatial noise"! 

Amplitude 

How much the noise distorts the stroke. 

Scale 

How wide the noise is along the stroke. 

Octaves 

The level of detail of the noise. 

Smooth 

When enabled, apply some smoothing over the generated noise. 
Pure Random 

When disabled, the next generated random value depends on the previous one; otherwise they are completely independent. 
Disabling this setting gives a more "consistent" noise along a stroke. 



Tip Remover 



g 



Line Style Geometry's Tip 
Remover modifier 

The Tip Remover modifier removes a piece of the stroke at its beginning and end. 
Tip Length 

Length of stroke to remove at both of its tips. 
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skriptovacirezim Python 

Skriptovani pythonem nabizi plnou programovatelnost a stylizaci kreslicich car. V teto kapitole jsou vsechny operace zapsany do 
blender skriptu, ktery nakonec vystupuje vterminologii Freestyle jako modul. Vstupem he pohledova mapa (t.j. skupina detekovanych 
hran a charakteristik) a vystupem je sada stylizovanych tahu. 

Stylovy modul je slozenzpeti zakladnich operatoru: selection, chaining, splitting, sorting a stroke creation. 

The selection operator identifies a subset of input feature edges based on one or more user-defined selection conditions 
(predicates). The selected edges are processed with the chaining, splitting and sorting operators to build chains of feature edges. 
These operators are also controlled by user-supplied predicates and functions in order to determine how to transform the feature 
edges into chains. Finally, the chains are transformed into stylized strokes by the stroke creation operator, which takes a list of user- 
defined stroke shaders. 

Python style modules are stored within .blend files as text datablocks. External style module files first need to be loaded in the Text 
Editor window. Then the pull-down menu within an entry of the style module stack allows you to select a module from the list of loaded 
style modules. 



A screen capture of a style module (cartoon. py) loaded in the Text Editor window (left), 
as well as Freestyle options in the Python Scripting mode in the Render Layers buttons 
(right) 

Freestyle for Blender comes with a number of Python style modules that can serve as a starting point of your own style module writing. 
See also the section of the Freestyle Python API in the Blender Python API reference manual for the full detail of style module 
constructs. 



Vytvoreni modulu pro styl 

A style module is a piece of code responsible for the stylization of Freestyle line drawing. The input of a style module is a set of feature 
edges called view map (ViewMap). The output is a set of stylized lines also referred to as strokes. A style module is structured as a 
pipeline of operations that allow for building strokes from the input edges within the view map. There are five kinds of operations 
(corresponding operator functions in parentheses): 

• Selection (Operators. selectQ) 

• Chaining (Operators.chainQ, Operators. bidirectional_chain()) 

• Splitting (Operators. sequential_split(), Operators. recursive_split()) 

• Sorting (Operators.sort()) 

• Stroke creation (Operators.create()) 

The input view map is populated with a set of ViewEdge objects. The selection operation is used to pick up ViewEdges of interest to 
artists based on user-defined selection conditions (predicates). Chaining operations take the subset of ViewEdges and build Chains 
by concatenating ViewEdges according to user-defined predicates and functions. The Chains can be further refined by splitting them 
into smaller pieces (e.g., at points where edges make an acute turn) and selecting a fraction of them (e.g., to keep only those longer 
than a length threshold). The sorting operation is used to arrange the stacking order of chains to draw one line on top of another. The 
chains are finally transformed into stylized strokes by the stroke creation operation applying a series of stroke shaders to individual 
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ViewEdges, Chains and Strokes are generically referred to as one-dimensional (1 D) elements. A 1 D element is a polyline that is a 
series of connected straight lines. Vertices of 1 D elements are called 0D elements in general. 

All the operators act on a set of active 1 D elements. The initial active set is the set of ViewEdges in the input view map. The active set 
is updated by the operators. 

Vyber 

The selection operator goes through every element of the active set and keeps only the ones satisfying a certain predicate. The 
Operators.select() method takes as the argument a unary predicate that works on any Interface 1 D that represents a 1 D element. For 
example: 

Operators . select (QuantitativelnvisibilityUPID (0) ) 

This selection operation uses the QuantitativelnvisibilityUPI D predicate to select only the visible ViewEdge (more precisely, those 
whose quantitative invisibility is equal to 0). The selection operator is intended to selectively apply the style to a fraction of the active 
1 D elements. 

It is noted that QuantitativelnvisibilityUPI D is a class implementing the predicate that tests line visibility, and the Operators.select() 
method takes an instance of the predicate class as argument. The testing of the predicate for a given 1D element is actually done by 

calling the predicate instance, that is, by invoking the call method of the predicate class. In other words, the Operators.select() 

method takes as argument a functor which in turn takes an InterfaceOD object as argument. The Freestyle Python API employs 
functors extensively to implement predicates, as well as functions. 

Chaining-retezeni 

The chaining operators act on the set of active ViewEdge objects and determine the topology of the future strokes. The idea is to 
implement an iterator to traverse the ViewMap graph by marching along ViewEdges. The iterator defines a chaining rule that 
determines the next ViewEdge to follow at a given vertex (see ViewEdgelterator). Several such iterators are provided as part of the 
Freestyle Python API (see ChainPredicatelteratorand ChainSilhouettelterator). Custom iterators can be defined by inheriting the 
ViewEdgelterator class. The chaining operator also takes as argument a UnaryPredicate working on Interfacel D as a stopping 
criterion. The chaining stops when the iterator has reached a ViewEdge satisfying this predicate during the march along the graph. 

Chaining can be either unidirectional (Operators::chain()) or bidirectional (Operators::bidirectional_chain()). In the latter case, the 
chaining will propagate in the two directions from the starting edge. 

The following is a code example of bidirectional chaining: 

Operators .bidirectional_chain (ChainSilhouettelterator ( ) , 

NotUPID (QuantitativelnvisibilityUPID (0) ) ) 

The chaining operator uses the ChainSilhouettelterator as the chaining rule and stops chaining as soon as the iterator has come to an 
invisible ViewEdge. 

The chaining operators process the set of active ViewEdge objects in order. The active ViewEdges can be previously sorted using 
the Operators::sort() method (see below). It starts a chain with the first ViewEdge of the active set. All ViewEdges that have already 
been involved in the chaining process are marked (in the case of the example above, the time stamp of each ViewEdge is modified 
by default), in order not to process the same ViewEdge twice. Once the chaining reaches a ViewEdge that satisfies the stopping 
predicate, the chain is terminated. Then a new chain is started from the first unmarked ViewEdge in the active set. This operation is 
repeated until the last unmarked ViewEdge of the active set was processed. At the end of the chaining operation, the active set is set 
to the Chains that have just been constructed. 

Rozdelem 

The splitting operation is used to refine the topology of each Chain. Splitting is performed either sequentially or recursively. Sequential 
splitting (Operators::sequentialSplit()) in its basic form, parses the Chain at a given arbitrary resolution and evaluates a unary 
predicate (working on 0D elements) at each point along the Chain. Every time the predicate is satisfied, the chain is split into two 
chains. At the end of the sequential split operation, the active set of chains is set to the new chains. 

Operators . sequentialSplit (TrueUPOD ( ) , 2 ) 

In this example, the chain is split every 2 units. A more elaborated version uses two predicates instead of one: One to determine the 
starting point of the new chain and the other to determine its ending point. This second version can lead to a set of Chains that are 
disjoint or that overlap if the two predicates are different, (see Operators::sequentialSplit() for more details). 

Recursive splitting (Operators::recursiveSplit()) evaluates a function on the 0D elements along the Chain at a given resolution and find 
the point that gives the maximum value for the function. The Chain is then split into two at that point. This process is recursively 
repeated on each of the two new Chains, until the input Chain satisfies a user-specified stopping condition. 

func = Curvature2DAngleF0D () 

Operators. recursive_split (func, NotUPID (HigherLengthUPID (5) ) , 5) 

In the code example above, the Chains are recursively split at points of the highest 2D curvature. The curvature is evaluated at points 
along the Chain at a resolution of 5 units. Chains shorter than 5 units won't be split anymore. 

Trideni 

The sorting operator (Operators::sort()) arranges the stacking order of active 1 D elements. It takes as argument a binary predicate 
used as a "smaller than" operator to order two 1 D elements. 
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In this code example, the sorting uses the Length2DBP1 D binary predicate to sort the Interfacel D objects in the ascending order in 
terms of 2D length. 

The sorting is particularly useful when combined with causal density. Indeed, the causal density evaluates the density of the resulting 
image as it is modified. If we wish to use such a tool to decide to remove strokes whenever the local density is too high, it is important 
to control the order in which the strokes are drawn. In this case, we would use the sorting operator to insure that the most "important" 
lines are drawn first. 

Vytvofeni tahu 

Finally, the stroke creation operator (Operators::create()) takes the active set of Chains as input and build Strokes. The operator takes 
two arguments. The first is a unary predicate that works on Interfacel D that is designed to make a last selection on the set of chains. 
A Chain that doesn't satisfy the condition won't lead to a Stroke. The second input is a list of Shaders that will be responsible for the 
shading of each built stroke. 

shaders_list = [ 

SamplingShader (5 . 0) , 
ConstantThicknessShader (2) , 
ConstantColorShader (0.2,0.2,0.2,1), 
] 

Operators . create (DensityUPID (8, 0.1, IntegrationType .MEAN) , shaders_list) 

In this example, the DensityUPI D predicate is used to remove all Chains whose mean density is higher than 0.1 . Each chain is 
transformed into a stroke by resampling it so as to have a point every 5 units and assigning to it a constant thickness of 2 units and a 
dark gray constant color. 

User control on the pipeline definition 

Style module writing offers different types of user control, even though individual style modules have a fixed pipeline structure. One is 
the sequencing of different pipeline control structures, and another is through the definition of functor objects that are passed as 
argument all along the pipeline. 

Different pipeline control structures can be defined by sequencing the selection, chaining, splitting, and sorting operations. The stroke 
creation is always the last operation that concludes a style module. 

Predicates, functions, chaining iterators, and stroke shaders can be defined by inheriting base classes and overriding appropriate 
methods. See the reference manual entries of the following base classes for more information on the user-scriptable constructs. 

• UnaryPredicateOD 

• UnaryPredicatelD 

• BinaryPredicateOD 

• BinaryPredicatelD 

• UnaryFunctionODDouble 

• UnaryFunctionODEdgeNature 

• UnaryFunctionODFIoat 

• UnaryFunctionODId 

• UnaryFunctionOD Mate rial 

• UnaryFunctionODUnsigned 

• UnaryFunctionODVec2f 

• UnaryFunctionODVec3f 

• UnaryFunctionODVectorViewShape 

• UnaryFunctionODViewShape 

• UnaryFunctionlDDouble 

• UnaryFunctionlDEdgeNature 

• UnaryFunctionlDFIoat 

• UnaryFunctionlDUnsigned 

• UnaryFunctionl DVec2f 

• UnaryFunctionl DVec3f 

• UnaryFunctionl DVectorViewShape 

• UnaryFunctionl DVoid 

• ViewEdgelterator 

• StrokeShader 
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Odkazy 

Zde jsou uvedeny odkazy na nektere uzitecne extern! informace (anglictina). 
Videa 

[video link] 

The Light At The End 



[video link] 

mmd tools test2 with Blender+Freestvle (5fc£B# It AM4:30) 
Video uvodnlky 

[video link] 

An introduction to Freestyle pluqin for Blender : "sketching" Suzanne / HP 



[video link] 

Using freestyle in blender 
[video link] 

Tutorial: Blender 3D - Freestyle and Composite 
[video link] 

Blender Tutorial: Freestyle 
Uvody 

Zaklady Freestyle 

http://studiollb.wordpress.com/2012/02/29/freestyle-introductory-tutorial/ 

http://jikz.net/archives/364 

http://iikz.net/archives/329 

Typy hran 

https://studiollb.wordpress.com/201 2/09/08/freestvle-1 01 -edge-tvpes/ 
Zakladni styly car 

http://studiollb.wordpress.com/2012/09/08/freestvle-101-line-stvle-basic/ 

MOdifikatory stylu car 

http://studiollb.wordpress.com/201 2/09/08/freestyle-1 01 -line-style-modifier-part-1/ 
http://studiollb.wordpress.com/201 2/09/08/freestvle-1 01 -line-stvle-modifier-part-2/ 
http://studiollb.wordpress.eom/2012/09/1 5/freestyle-101-planning-and-along-stroke-line-style-modifier/ 

Tipy and triky 

http://studiollb.wordpress.com/2012/02/03/freestvle-tips/ (Old) 
Ruzne 

• FreeStyle Users' improvement suggestions . 

• FreeStyle integration into Blender bloq 

• Early documentation of FreeStyle 
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Kompozitni uzly 

Kompozitni uzlyje nastroj, ktery umoznuji sestavit, upravit, modifikovat obraz respektive video. Pomoci uzlu je mozne spojovat dva 
ruzne zabery vjeden, menit charakteristiku barevstatickym, nebo dynamickym zpusobem. Prace s kompozitnimi uzlyje intuitivni, 
podbizi k experimentum a dava uzivatelum neuvehtelne moznosti kombinaci jednotlivych metod zpracovani videa, ci samotnych 
obrazku. Jednotlive uzly pracujijako vstupne - vystupni jednotka, ktera ma za ukol urcitym zpusobem prochazejicidata zpracovat. 

Term: Image 

Pouzivame pojem image - obrazek, nebo take snimek pro jeden snimek v urcitem casovem pofadi vsech obrazku videosekvence. 
Pracovni uzel je funkcni jednotka pro zpracovani prave jednoho obrazku bez ohledu na typ vstupu. 

Term: Noodle 

Pouzivame pojem nudle - noodle pro soustavu propojeni nekolika uzlu pomoci datovych toku. Kazda spojnice reprezentuje datovy 
proud mezi uzly. Tim protekaji obrazova, nebo fidici data smerem z vystupu prvniho uzlu do vstupu uzlu druheho. Z jednoho vystupu 
muze vychazet vice toku, avsak jako vstup do uzlu muze byt pouze tok jediny (pro spojovani toku vjeden k tomu slouzi specialni 
spojovaci uzel). 

Pozn.prekl.: pojem "nudle" muze pripadat ctenarijako velice vtipny. Nicmene jinou altemativu, respektive pfesne vyjadfeni pro 
"smes spojeni" jsem nenasel. Pojem nudle je mnohem vystiznejsi, nezli napfiklad pojem "spagety", ktery se tez v informatice 
casto pouziva v souvislosti se slozitosti propojovanim heterogennich systemu. 




Chcete-li zpracovat souboryzdisku, muzete pomoci uzlu importovat obrazek do Blenderu, upravit, pripadne sloucit s jinymi obrazky a 
nakonec opet ulozit na disk. 

Pfiklad napravo znazornuje nejjednodussi zapojeni nudli, kde vstupni uzel snima tok z kamery a dale vystupni uzel, ktery tento proud 
dat uklada. 

Pfistup a aktivace uzlu 

Pfistup k editoru uzlu je mozne povolenim volby Composite Nodes - kompozitni uzly kliknutim na ikonu obrazku. 



:| v View Select Add Node|^|H| 



Free Unused 



Editor uzlu Composite Nodes povolen 



Editor type: 

& Python Console 



Sb File Browser 



Es User Preferences 
: z Outliner 
o» Properties 

*j- Logic Editor 



V Node Editor 



Movie Clip Editor 
aH Video Sequence Editor 
S UV/lmage Editor 

5l NLA Editor 
T DopeSheet 

>C Gra P h Edit ° r 

© Timeline 



P 3D View 



Vyberte okno editor uzlu 



Pro aktivaci uzlu pro skladani zaskrtnete policko Use Nodes - pouziti uzlu. Blender vytvofi vychozi pocatecni soustavu nudli, ktera se 
sklada ze dvou propojenych uzlu. 



Details, info, download: http://amrc.altervista.org 



Page 358 of 361 



Doc:2.6/Manual - BlenderWiki (09/10/2014) -Svitidla (lampy / lamps) 



Blender CZ wiki PDF Manual conversion by Marco Ardito 




Pouziti kompozice nudli 

Chcete-li pouzit tuto minimapu, musite v Blenderu zapnout pouziti kompozitnich uzlu mapy, ktera byla vytvofena a kompozitniho obrazu 
pomoci slozeni uzlu. Pfepnete tlacitkem Render a aktivujte tlacitko Compositing - kompozitni umistene pod zalozkou Post 
Processing. To fika Blenderu, aby komponoval vyslednyobrazprostfednictvim kompozicniho uzlu mapy. 

Nyni mate k dispozici prvni sadu nudli, vstupni vrstvu Renderu pfipojenou k vystupnimu uzlu. Sem muzete pfidavat a pfipojovat mnoho 
typu kompozitnich uzlu do celkove velke mapy. Geometricke umisteni na plose nema na proces vliv, ale pouze logika propojeni vstupu 
a vystupu jednotlivych uzlu. Uzivatel je omezen pouze dostupnou vypocetni pameti. Pom. prekl.: Zde si dovoluji citovat automatickeho 
tlumocnika anglickeho textu: "Ize komponovat, co hrdlo raci'}. 



S obrazky je mozne upravovat libovolne v rozsahu moznosti ruznych uzlu. Kompozitnizpracovani videa se casto pouziva v oblasti tzv. 
klicovani, tj pohybujici se objekt napfiklad natoceny skutecny objekt pfed modrym pozadim je mozne spojit s animovanou castifilmu 
tak, ze modre pozadi je odfiltrovano, respektive pfemeneno urcitym uzlem valfa kanal. 

Je mozne zmenit celkovou "naladu" obrazu: 

• Pro vytvofeni "studeneho" pocitu v obrazku je pfidan modry nadech. 

• Chcete-li pfidat historicky nadech snimku, muzete obraz zmekcit. 

• Chcete-li vyjadfit nenavist a frustraci, pfidejte cerveny nadech nebo zvyste cervenou komponentu barev. Film "Sin City 1 ' je 
pravdepodobne extremni ukazka teto moznosti. 

• Zarazejici, dulezita okamzita udalost muze byt zaostfena s vyvysenim kontrastu. 

• St'astny pocit - ano, uhadli jste - pfidat zlutou (stejne casti cervene a zelene, zadna modra), a tim se pohled projasni a "vysluni". 

• Prach, necistoty ve vzduchu a mraky v zaberu zvysi realnost. 

Quark66 22:04, 9 October 2013 (CEST) 
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Nasledujici odkazy jsou tfideny podle typu uzlu, ktere jsou seskupeny na zaklade podobnosti jejich funkci: 

• Input (vstup) - Pfidani prvku do mapy uzlu, napriklad obraz, hodnotu. 

• Output (vystup) - Zobrazuje vysledek procesu jako maly obrazek. 

• Color (barva) - Manipuluje s barvami obrazu. 

• Vector (vektor) - Manipuluje s intenzitami a reflexemi vobraze. 

• Filters (filtry) - Proces vylepseni obrazu na zaklade vypoctu soused icich pixelu. 

• Converters (konvertorv) - Separuje obraz do komponent, nebo konvertuje formaty. 

• Mattes (masky) - Vytvafi masky pro odmaskovani oblasti v obraze.. 

• Distortion (zkfiveni) - Meni tvar obrazu. 

• Groups (skupiny) - Uzivatelsky definovane skupiny uzlu. 



Quark66 22:14, 9 October 2013 (CEST) 
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Jako doplnek k modelovacim a animacnim nastrojum obsahuje Blender plnohodnotny editor videosekvenci (Video Sequence Editor - 
VSE) stejne jako node-based editor, kterym je mozne zpracovavat videstream.. Kompozitni nody pracuji stejne dobfe nad obrazky, 
nebo videostreamy. 

Bleder VSE pracuje na konceptualne vysoke urovni zpohledu produkcniho procesu. Zpracovava videoutrzky vcase jako kousky 
mozaiky. Behem typickeho a velice komplexniho pracovniho postupuv Blenderu je zapojeno nekolik postupu: 

• Modelovani a vytvafeni objektu 

• Pfifazeni materiaiu a zavedeni osvetleni a barev k objektum 

• Zakladni animace, "rozpohybovanr' objektu 

• Renderovanivrstevpomocikamer 

• Pouziti kompozitnich nodu k: 

o Vylepseni obrazu pomoci nastaveni barev, pridani do sceny specialnich efektu 
o Umisteni obrazu do kompozice, stfih 

• Skladba videostfihu dohromady pouzitim VSE. 

VSE v Blenderu je kompletni videoprodukcni system, ktery umoznuje kombinovat vice videokanalu a efektu. Jeho funcionalita je jizv 
Blenderu od prvopocatku, dokonce i v dobacvh, kdy blender nemel rozhodne tolik funkcitak byla moznost produkovat kvalitni 
videosnimky. A pomoci dalsich pluginu je mozne ziskattemef neomezene moznosti tvorby videoefektu. 

Pfi pouziti VSE jsou natazenyjednotlive videoklipy od zacatku do konce, v nekterych pfipadech je mozne je prekryt. Dale jsou 
vkladany "stmivacky", pferody obrazu mezi videoklipy. Nakonec je synchronizovana audiostopa. Vysledkem zpracovani editorem VSE 
je celkova videosekvence. 

Podpora FFMPEG 

Podpora exportniho formatu avi/quicktime pomoci kompresniho mechanizmu FFMPEG funguje (od ver.2.44) pouze v prostfedi 
Linux a Windows. S touto podporou FFMPEG je mozne spolu s videem ukladat audiostopy do jednoho vysledneho souboru. 
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Rozsifeni Blenderu 

Narozdil od mnohadalsich programu neni Blender monoliticky, nebo staticky. Jeho funkcionalitu je mozne rozsirovat pomoci 
skriptovani Pythonem bez nutnosti menit zdrojovy kod Blenderu, nebo nutne rekompilace programu. 

Addons 

Addons uimoznuji ziskat rozsifene funkce Blenderu. Je mozne je zapinat jednotlive pomoci voleb jednotlivych rozsifujicich modulu v 
okne uzivatelskeho nastaveni. 

Outside of the Blender executable, there are literally hundreds of addons written by many people: 

• Officially supported addons are bundled with Blender. 

• Other Testing addons are included in development builds but not official releases, many of them work reliably and are very 
useful but are not ensured to be stable for release. 

An Overview of all addons is available in this wiki in the Scripts Catalog and in the Extensions tracker . 
Skripty 

Apart from addons there are also scripts you can use to extend Blenders functionality: 

• Modules: Utility libraries for import into other scripts. 

• Presets: Settings for Blender's tools and key configurations. 

• Startup: These files are imported when starting Blender. They define most of Blender's Ul, as well as some additional core 
operators. 

• Custom scripts: In contrast to addons they are typically intended for one-time execution via the text editor 
Ukladani vlastmch skriptu 

Umisteni souboru 

All scripts are loaded from the scripts folder of the local, system and user paths . 

You can setup an additional search path for scripts in User preferences (User Preferences — * File Paths). 
Instalace 

Addons are conveniently installed through Blender in the User Preferences — > Addons window. Click the Install from File... button and 
select the .pyor .zip file. 

To manually install scripts or addons place them in the addons, modules, presets or startup directory according to their type. See the 
description above. 

You can also run scripts by loading them in the text editor window. 
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